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@ This 5 foot 140 pound casting* is made in 
one of Europe’s largest mechanised 
aluminium foundries. We would welcome 
your enquiry to supply large and intricate 

_ aluminium alloy castings. The biggest we 
are handling at the moment weighs 1200 lbs. 
and the most complicated contains over 5 
cores. We like this work—write to us today. 


* Diesel Engine Scavenge Pipe 
for British Polar Engines Ltd. 
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' EMERGENCY REPAIRS TO 
' CONTINENTAL PORTS. 


" Tux Corps of Royal Engineers, assisted by the 
Pioneer Corps and other troops, carried out short- 
term repair work to certain Continental ports soon 
‘gfter these had been captured by Allied troops in 
"1944. The work done at Dieppe, Boulogne and 
Calais in France, and Ostend in Belgium, was comple- 
‘mentary to the work of the Royal Navy at those 





sance on the following day, R.E. units moved in on 
September 3 and 4, and repair work was started on 
the latter day. The reconnaissance revealed the 
extent of the damage tothe port. The west jetty at 
the entrance, and the lighthouse on it, had been 
demolished. The ground immediately to the west 
of the Inner Channel was heavily mined, although 
the quay was free. Some small craft had been 
sunk near the entrance to the Avant Port and at 
the south-west end of it, and the quays were 
partly demolished by mines and partly set with 
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and forms the subject of this article. The 

- units employed were Port Construction and 

ir Companies, Mechanical Equipment (Trans- 

portation) Sections, and a Dredging Company, all 

ting under Port Construction and Repair 

. The tion Directorate (Ports), 

21 Army Group, which was responsible for the 

general direction of the work, published two books 

on the subject, for limited distribution, and this 
secount is based on them. 

Dieppe, a map of which is reproduced in Fig. 1, 
on this page, was the first Channel port north of the 
River Seine to be captured, being entered about 
mid-day on September 1, 1944. Representatives of 
the Transportation Branch carried out a reconnais- 





mines but intact. The Gare Maritime was demo- 
lished and mined. The bridge over the channel 
from the Avant Port to the Darse de Péche was 
mined but intact, and the quays of the Darse de 
Péche were cratered. The caisson gate between 
it and the Bassin Duquesne was untouched, as also 
were the quays of the latter. The Bassin Duquesne 
was tidal, however, because the lock gates and half 
the bridge had been demolished. Referring to the 
Arriére Port, the Quai de l’Yser and part of the 
Quai de la Somme had been cratered ; the dry dock, 
which is visible in the right background of Fig. 2, 
on this page, had been mined and the pumps 
destroyed, and one of the lock gates to the Bassin du 
Canada was damaged. The quays of the Bassin 








had been demolished, and the west abutment of the 
bridge over the channel into the Bassin de Paris was 
da: Concrete warehouses and strong-points 
were demolished, as shown in the illustration of the 
Quai des Indes, in Fig. 3, on page 348. In the 
Bassin de Paris, the floating dock, a dredger and 
a “ flak” ship had been sunk, the quays were intact 
but covered with debris, and the cranes and ware- 
houses partly demolished. The sunken dredger and 
flak ship are shown in Fig. 4, on page 348. 

The repairs to Dieppe may be considered in three 
stages, the objects of the first of which were to 
clear certain quays immediately to provide at least 
eight drying-out berths for coasters, and to restore 
non-tidal conditions in the docks as soon as possible. 
These objects were achieved in the following manner. 
The Quai de l’Yser, which was not normally used 
as an unloading berth, had been cratered in four 
places to a depth of about 10 ft. and a width of 
about 25 ft. The quay is visible in the left back- 
ground of Fig. 5, on page 348. The craters were 
repaired temporarily by fabricating a grillage of 
20 Ib. per yard Decauville rails sheeted with sleepers, 
placing this grillage behind the normal gravity sec- 
tions of the wall and tying it there with wire rope to 
anchorages at the back of the crater, and then filling 
in to normal quay level by bulldozing and tipping. 
Broken bricks from ruined houses were used for 
surfacing the quay, which was restored to a double- 
road width. This method left the wall itself 
clear for permanent repairs at any time, yet provided 
berths for coasters, afforded reasonable access by 
road, and arrested further erosion. The work was 
begun on September 4 and completed on September 
7. The south side of the channel between the 
Arriére Port and the Bassin Duquesne was heavily 
demolished, the channel being completely blocked 
by a heap of debris, one lock gate, and one leaf 
of the swing bridge, weighing approximately 150 
tons. The channel was cleared by cutting up the 
bridge leaf and lock gate into manageable sections 
of about 15 tons each, and hauling them clear 
by the winches of tractors. The larger pieces of 
masonry were also cleared in this way, and the 
smaller pieces were removed by cranes. Owing 
to the current race through the channel and the 
nature of the demolitions, all work had to be done 
at low tide. 

The shipyard on the east side of the Arriére Port 
consisted of a concrete ramp about 50 yards wide 
with a gradient of lin 5-5. The ramp was littered 
with wrecks, the surface being badly holed and too 
rough for motor vehicles. It was originally planned 
to prepare this ramp for the beaching of amphibious 
vehicles. The wrecks were cleared away, the sur- 
face restored, and access roads to the ramps pro- 
vided by September 9. For operational reasons, 
however, it was decided to discharge tank-landing 
craft at the ramp instead of beaching amphibious 
vehicles, This necessitated the removal of two of 
a row of concrete-filled flint masonry piers which 
were spaced along the toe of the ramp at about 35-ft. 
centres. The piers are illustrated in the right back- 
ground of Fig. 5. Further repairs were carried out 
to the ramp surface, bollards were installed, and the 
site became a suitable discharge point for tank-land- 
ing craft for two hours before and after high- 
water time. At the Quai Guynemer some timber 
dolphins were removed by explosives and winching, 
to enable ships to berth close alongside the quay for 
unloading by crawler crane. At the Ecluse Aval, be- 
tween the Arriére Port and the Bassin du Canada, the 
hinge of the west gate had been blown off. Fortun- 
ately, it was found that a hinge on the Ecluse Amont, 
which was not then required, was identical ; it was, 
therefore, transferred to the Ecluse Aval. The 
French authorities assisted in this work, which was 
started on September 6 and finished on the 14th, 
when the Bassin du Canada and the Bassin de Paris 
became non-tidal. The lock at high tide, with the 
gates open, is shown in Fig. 6, on page 348, which 
also shows a vessel berthed at the Quai Guynemer. 
The gates are shown in the closed position, with the 
foot-bridge spanning the lock, in Fig. 5. General 
clearance and repairs were also carried out at the 
Quai de Quebec and the Quai de Norvége. The first 
coasters, ten in number, berthed on September 7, 
five days after the original reconnaissance. 
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The work for the second stage in the 
rehabilitation of Dieppe port included final clearance 
of the channel into the Bassin Duquesne for use as a 
drying-out basin for coasters, the construction of a 
tank-landing ship wagon terminal, some further 
clearance of the shipyard ramp, and the tidying 
of the quays around the two non-tidal docks— 
the Bassin du Canada and the Bassin de Paris. 
The tank-landing ship wagon terminal was sited at 
the south end of the Bassin de Paris. It consisted 
of a concrete ramp, about 100 ft. wide and 120 ft. 
long, sloped at an angle of 1 in 6, with a single line 
of railway track laid down it from the existing port 
railway system. The ground was soft muddy clay 
which was removed by drag-line and crawler- 
track wagon. Brushwood was then laid on the clay 
and topped with 9 in. of rubble hardcore. The final 
surface was composed of 6 in. of concrete, reinforced 
with a mesh of }-in. mild-steel bars. Several dry- 
stone and mass-concrete retaining walls were also 
built. A wheeled platform ramp was built and 
fitted to the rails, and several bollards and winches 
erected. The wagon terminal was started on 
September 9, and was ready to accept a tank-landing 
ship on September 20. At the Bassin du Canada 
repairs were carried out to the Quai de Quebec 
and the Quai des Indes. The Quai de Quebec, the 
concrete gravity wall of which had been 
was permanently repaired by removing the damaged 
material and recasting the wall in concrete. The 
damaged crane track was relaid so that the portal 
cranes, three of which were restored to working 
order by minor repairs, could use the whole length 
of the quay, as shown in Figs. 5 and 7, on page 348. 
This work was completed on September 16. The 
Quai des Indes was obstructed by demolished 
gantry cranes and bomb craters, but the quay 
wall was only lightly damaged in two places. 
The cranes were cut into manageable pieces and 
pulled clear, and the craters filled in by bulldozers. 
The damaged walls were restored by building a 
brickwork facing backed by concrete packing. At 
the Bassin de Paris, demolished gantry cranes were 
cut up and removed from the Quai de Maroc, and 
at the Quai de Norvége clearance of debris was 
continued ; a reinforced-concrete beam was placed 
under the back portal-crane rail, which had subsided 
about 2 ft., and three repaired cranes were then 
able to operate. Some assistance was given to the 
Royal Navy by divers of a Roya: Engineer company, 
who worked on the salvage of the flak ship and the 
dredger by the Quai de Maroc, which are illustrated 
in Fig. 4. 

The third stage of the work involved some 
projects that were more ambitious. They included 
the construction of a train-ferry terminal, a swinging 
retractable Bailey bridge, the laying of submarine 
cables, and several other works. The train-ferry 
terminal was sited in the same place as was used 
during the 1914-18 war, namely, at the south-east 
corner of the Arriére Port, over the discharge cul- 
verts of the Riviére Arques. The site was prepared 
by cutting away the quay wall to a depth of 4 ft., 
and during the course of this work the girders and 
grillage of the old terminal were exposed. These 
remnants were speedily removed with the aid of 
light charges of explosives, but great care had to be 
taken in using this method because ammunition 
ships were unloading only a hundred yards away. 
The new terminal was concreted in, and, as the fave 
of the quay was not square to the stern of the ship, 
one corner of the bearing pad was overhung from the 
edge of the quay so that the ship could align itself 
properly with the rail tracks. To connect the ter- 
minal to the port railway system, 1,000 yards of 
track, with turnouts and crossings, were laid. The 
ground was badly obstructed and damaged by 
bombing, and a considerable amount of clearance 
work was required. Work was commenced on 
September 14, and the terminal was ready to receive 
a Zeebrugge-type ferry ten days later. The ferry is 
shown in use in Fig. 2, on page 337. The first 
shipment of locomotives was unloaded on September 
29 


The swinging retractable Bailey bridge was 
erected at the site of the Pont Lavoinne over the 
53-ft. wide channel from the Arriére Port to the 
Bassin Duquesne. The bridge originally consisted 
of two swinging leaves, one pivoted on each bank ; 








was not badly damaged, and, after minor repairs, 
it was possible to swing it into position across half 
the gap. The south leaf, however, had been com- 
pletely demolished, and was removed, as already 
described, during the first stage of the port repairs. 
The south abutment was also badly damaged, and 
what remained of it was very weak and unstable. 
The whole of the foundation, therefore, was streng- 
thened with concrete filling and underpinning, the 
work taking three weeks. An 80-ft. double-single 
Bailey bridge (i.e., double-panel thickness and single- 
panel height) was then mounted on rollers on the 
sound leaf. When the channel was open to shipping 
the bridge was balanced on the leaf, the two lying 
parallel with the edge of the north abutment ; and 
when it was required to be used by road traffic, the 
leaf and bridge were swung by a hand winch, and 
the bridge propelled forward to meet the south 
abutment by means of two other winches. Con- 
crete approach ramps and locking devices were also 
provided. The bridge could be opened or closed in 
eight minutes by six men. Unlike most routine 
R.E. work in the field, this job was planned in detail 
on the drawing board, so ensuring rapid and trouble- 
free construction. The work was started on Sep- 
tember 5 and completed on November 18. 

The Pont Colbert, a single-leaf swing bridge span- 
ning the entrance to the Arriére Port, had been 
demolished in the open-to-shipping position. The 
pivot portion and swinging mechanism had been 
completely blown out, leaving the 200-ton counter- 
weight portion insecurely supported, and liable to 
slip into the channel, owing to the tidal erosion of 
the crater in the back-filling of the wall. The bridge, 
therefore, was underpinned with concrete to ensure 
stability, and a concrete-bag wall was built in the 
crater to withstand further erosion. As it was 
impossible to effect immediate repairs to this bridge, 
and road access throughout the port was insufficient 
owing to demolitions, it was devtided to carry out 
short-term repairs to the Pont de 1|’Ingénieur 
Alexandre, ing the channel between the Bassin 
du Canada and Bassin de Paris. The west abutment 
had been cratered by bombing, as shown in Fig. 8, 
on page 348, which is a view from the Quai de 
Quebec towards the Bassin de Paris. The cracks 
extended well below water-level, and, in order to 
avoid underwater work, a concrete block was cast 
behind the wall, the top being corbelled out to 
support the bearing pads and stop. While this 
method restored the abutment to a usable state, it 
left the permanent repairs to a more opportune time. 
The bridge and hydraulic machinery were intact, 
but almost the entire length of the hydraulic pipe- 
line had to be replaced for a length of 230 yards 
along the eastern side of the Bassin du Canada. 
Steel pipes, 5 in. in diameter, joined by electric 
welding, were used. The working pressure was 
750 Ib. a square inch. A short length of the west 
approach was completed in mass concrete, and the 
bridge opened to traffic. 

The foregoing description covers the principal 
works carried out by the Army at Dieppe to provide 
a port for the use of the Allied Forces. By the end 
of September, 1944, the capacity of the port was 
7,000 tons a day. The main body of troops engaged 
on repairs, however, continued working until 
October 29, when they moved out, leaving one sec- 
tion to complete the remaining work. This section 
had finished by the end of November. About 
220,000 man-hours were expended on the work. 
Considerable use was made of captured stocks of 
material and equipment found in and around the 
port, including mild-steel bars, bricks, concrete 
pipes, rails, sleepers, and ballast for concrete work. 

(To be continued.) 





LONDON TRANSPORT CENTRAL LINE EXTENSION.—The 
Loudon Passenger Transport Board announce that it is 
hoped to complete the next stage of the eastern extension 
of the Central Line about the end of this year. The line 
will then be opened from Leytonstone, the present 
eastern limit, to Smaresbrook, South Woodford and 
Woodford, on the proposed line to Epping and Ongar, 
and to Wanstead, Red Bridge, Gants Hill, and Newbury 
Park on the loop which will eventually serve Hainault, 
Grange Hil], etc. The extension will add 7 route miles 
to the Central Line. Over 1,200 men are engaged on the 
work. 
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Tables of the Bessel Functions of the First Kind of Orders 
Zero and One ; and Tables of the Bessel Functions of the 
First Kind of Orders Two and Three. By the Staff of the 
Computation Laboratory of Harvard University, 
Harvard University Press, Cambridge 38, Magga. 
chusetts, U.S.A. [Price 10 dols. each volume); ang 
Oxford University Press (Geoffrey Cumberlege) 
Amen House, Warwick-square, London, E,.Q4, 
[Price 55s. net each.]} 

THEsE two massive sets of tables are published 

simultaneously as Volumes 3 and 4 of the Annals 

of the Computation Laboratory of Harvard Univer. 
sity. They represent the first instalment of a major 

computation project, initiated in November, 1944, 

under the auspices of the Bureau of Ships of the 

United States Navy, and since transferred to the 

Bureau of Ordnance, the eventual aim of which is 

to continue the tabulation of the Bessel functions 

of the first kind for every integral order up to and 
including 100. The work was carried out on the 

Automatic Sequence-Controlled Calculator presented 

to Harvard University in 1944 by the International 

Business Machines Corporation and operated by 

the staff of the Computation Laboratory under the 

direction of Professor Howard H. Aiken. 

The engineer has long been dependent upon the 
labours of the mathematician for help in the solution 
of his problems, but, within recent years, he has 
done much towards repaying the debt by designing 
and constructing more powerful and versatile 
calculating machines to relieve the mathematician 
of the monotonous routine of computation, while 
ensuring that it shall be carried out without risk of 
error, An undertaking of the magnitude of this 
tabulation of the Bessel functions would have been 





- virtually impossible without the aid of a machine 


possessing the large storage capacity and other 
special features of the Automatic Sequence- 
Controlled Calculator. Among these features is 
an arrangement whereby the numerical results, 
after being automatically checked by differencing, 
can be printed by typewriters controlled by the 
machine itself. All possibility of errors in type- 
setting and proof reading is excluded by reproducing 
the original typescript sheets, using the process of 
offset lithography. 

The first of these two volumes is prefaced by a 
short introduction of 14 pages, divided into three 
sections. Part I defines the Bessel functions and 
indicates the recurrence relation whereby Bessel 
functions of order n +1 can be built up on the 
machine from the corresponding functions of order 
n and »—1. Part II explains the methods of 
computation adopted. No use was made of any 
existing tabular material. All numerical constants, 
including the coefficients of the ascending power 
series, the asymptotic series and those required for 
interpolation, were independently evaluated. The 
ascending power series was used to evaluate J,(z) 
for n = 0, 1, 2, 3 over the range 0 <2 < 2:00 
with increment A z = 0-001; and for n = 0, 1,2 
over the range 2-00 <2 <€ 25-00 with increment 
Azx=0-01. The coefficients of this series for 
J, J, J, are given in Tables I to III to 50 significant 
figures, and for J, in Table IV to 40 significant figures. 
The functions J, (x), J, (x), J, (x), tabulated over the 
range 2<.2<25 with argument interval 0-0l, 
were then sub-tabulated to the t interval 
0-001, using the Newton-Bessel central difference 
formula. The asymptotic expansion was used to 
evaluate J, (x), J, (x) and J, (x) over the range 25 < 
x < 100, with an increment of 0-01 in the argument. 
The coefficients of these series are given in Tables 
V-X to 31 significant figures. 

The auxiliary tables mentioned above follow 
immediately after the introduction. For z> 2 
J; (z) was computed by means of the recurrence 
relation. A constantly advancing difference table 
of the 23 place functions was maintained within the 
calculator, which automatically ceased working 
whenever the absolute value of the difference 
concerned exceeded a pre-assigned limit. Sixth 
differences for x < 25 or ninth differences for z > 25 
were continuously recorded and their smooth beha- 
viour was held to justify the assumption that the 
23 decimal place values of J,, (x) (n = 0, 1, 2, 3) are 
correct to within three units in the last decimal 
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. These values, rounded to 18 decimals 
prior to printing, form the entries in the main 
pody of the tables. There can be no reasonable 
doubt about their complete reliability. Part III 
of the introduction describes and illustrates how 
direct interpolation in the tables may be performed, 
using the Newton-Bessel central difference formula. 
Qn each page of the tables proper, two functions are 
listed side by side, namely, J, (x) and J, (x) in the 
first volume, and J, (x) and J, (x) in the second 
yolume. All four functions are given to 18 decimal 

and the increment of the argument is 0-001 
for 0 <2 < 25 and 0-01 for 25 <2 < 100. 

Bessel functions are of capital importance in 
many branches of engineering and physics and, for 
their effective application to particular problems, 
accurate and extensive tables of their numerical 
values are indispensable. In respect both of 
accuracy and extent, these completely new tables 
represent a conspicuous advance upon any previously 
published tables of Bessel functions of the first 
kind and of orders 0, 1, 2 and 3. Even though the 
full number of figures given may seldom be required 
in practice, the fineness of the interval of tabulation 
will prove invaluable in obviating the necessity for 
interpolation, while their wide range of argument 
should suffice for all normal needs. The layout 
of the pages and the legibility of the entries make 
it a pleasure to consult them. 





Panel Heating and Cooling Analysis. By PROFESSOR 
B, F. RABER and PROFESSOR F. W. HUTOHINSON. 
John Wiley and Sons, Incorporated, 440, Fourth- 
avenue, New York, 16, U.S.A. [Price 3-50 dols.] 
Chapman and Hall, Limited, 37, Essex-street, London, 
W.C.2. [Price 21s. net.] 

PanEL heating, by which is meant the heating of 

buildings by means of hot water flowing in pipes 

embedded in thé structure, originated in this country 
in 1908, and since then has been adopted on an ever- 
increasing scale. In America, possibly because of 
the national predilection towards high air tempera- 
ture as a means of achieving comfort, comparatively 
little headway has been made. In recent years, 
however, much interest has been evinced in the 
subject, and a considerable body of literature already 
exists in American journals. Such interest will 
undoubtedly be stimulated by the Conference on 

Panel Heating, convened at Cleveland by the 

American Society of Heating and Ventilating 

Engineers in March of this year, at which it was 

decided to embark upon a comprehensive pro- 

gramme of research. Hence the publication of this 
work by Professors Raber and Hutchinson is timely. 

Design methods for the older forms of radiator 
heating are well established. They are somewhat 
empirical, since they assume stable thermal condi- 
tions in the structure and an estimated rate of air 
change, but in practice the results are generally 
satisfactory. Panel heating, however, requires con- 
siderable modifications to the accepted technique. 
A. H. Barker, in 1931, and H. Bruce, in 1936, 
formulated the principles to be observed, and the 
book now under review may be considered a more 
extensive and rigorous examination of the problem. 
It falls into three sections. The first deals with 
panel heating generally and sets out clearly its 
advantages and disadvantages. Some of the factors 
are of special importance under American condi- 
tions; for example, the high heat requirements of 
buildings may render difficult the accommodation 
of the requisite area of panel surface. Conversely, 
the extended service reduces the cost of refrigerating 
plant for summer cooling, since the panels can 
Operate at higher temperatures than would be 
effective with a convector cooling system. A 
further advantage, under winter conditions, is that 
the lower air temperature at which comfort is 
obtained with panel heating results in a higher 
telative humidity (and, presumably, in a reduction 
In static electricity, which is so troublesome in many 
American buildings). Also, ventilation could be 
Improved without entailing a large increase in fuel 
consumption ; the economic advantages of panel 
heating, as compared with other systems, are 
greatest with high ventilation rates. 

The next section of the book deals with radiation 
theory, and establishes the comfort equation for 
American conditions, namely, ¢,-+ mrt=140, 
Where ¢, is the air temperature and mrt is the 





*‘mean radiant temperature.” This latter term 
is not identical with the “ average surface tempera- 
ture ” (a st), but it is clearly shown that, in panel- 
heated rooms of ordinary size and shape, the error 
due to the use of a st instead of the more complex 
mrt is not significant. There follows a detailed 
mathematical analysis of radiant interchange be- 
tween heated and unheated planar surfaces, and 
between such surfaces and the human body. This 
section ot the book is of particular value, and results 
are given in graphical forms which will obviate 
much laborious calculation. In any case, however, 
the complete rational heat-balance procedure is 
tedious and the authors next develop a simplified 
method which, as applied to four typical numerical 
examples, give results which are practically identical 
with those obtained by mathematically exact means. 
In the final chapter, three simultaneous equations 
are given which, in form, are applicable to any type 
of panel heating or cooling installation, and the 
four examples previously solved are treated by this 
method with a substantial degree of accuracy. 

The book is almost entirely theoretical and its 
conclusions must stand the test of actual practice ; 
also some modification would be necessary in 
applying the data to British conditions. There can 
be little doubt, however, that this book constitutes 
the best survey of a difficult subject which has yet 
been published. 





Conduction of Heat in Solids. By Proressor H. 8. 
CaRsLaw and Dr. J. C. JAEGER. Oxford University 
Press (Geoffrey Cumberlege), Amen House, Warwick- 
square, London, E.C.4. [Price 30s. net.] 

CarsLaw’s original Introduction to the Theory of 

Fourier Series and Integrals and the Mathematical 

Theory of the Conduction of Heat’ was published 

40 years ago. Fifteen years later, a revised and 

enlarged version was issued in two volumes, the 

second of which was devoted to the conduction of 
heat in solids. The present volume, based on these 
earlier works and bringing them up to date, is, as 

Professor Carslaw points out in the preface, largely 

the work of Dr. Jaeger. 

An excellent outline of the general theory is given 
in the opening chapter. The differential equations 
governing the conduction of heat in isotropic and 
anisotropic solids are derived, initial and boundary 
conditions are enumerated and translated into 
mathematical terms, and important theorems, such 
as that of Duhamel, are stated. In the following 
eight chapters, classical problems are treated 
in the classical Fourier manner. The one-dimen- 
sional examples considered are those of the flow 
of heat in the infinite and semi-infinite solid, in the 
solid bounded by a pair of parallel planes, and in a 
rod. The geophysical implications of the flow of 
heat in solids subject to periodic variations in surface 
temperature are explained and the evidence for the 
conductivity estimates of the age of the earth, based 
on its internal temperature gradient, are discussed. 
In the two-dimensional examples of flow of heat in a 
rectangle, considerable use is made of the fact that, 
for certain types of initial and boundary conditions, 
the solution of problems in several space variables 
can be expressed as products of solutions of one- 
variable problems. The three-dimensional heat-flow 
problems considered are those of the rectangular 
parallelopiped, the infinite circular cylinder, the 
sphere, and the cone. The results for solids of 
simple geometrical forms have an obvious bearing 
in the canned food and cased fruit industries. The 
fact that, in certain circumstances, it is possible 
to increase the heat loss from a steam pipe by lagging 
it, indicates the practical significance of such studies. 
Chapter X discusses the utility of sources and 
sinks in cases of variable temperature, and the 
method of images, originally introduced into 
electrical theory by Kelvin. 

The remainder of the book is devoted mainly to 
developments arising out of Heaviside’s investiga- 
tions of operational methods. The procedure 
adopted is that of the Laplace transformation. 
This powerful general method is shown to be 
applicable immediately to most problems in heat 
conduction without requiring the use of special 
“dodges” or particular substitutions that abound 
in the more venerable procedures. It is instructive 
to compare the solutions of typical problems by the 
two methods, but even more instructive to see how 





problems such as those on automatic temperature 
control, heat exchangers and laminated materials, 
which often prove intractable when attempted along 
conventional lines, can be handled by the Laplace 
transformation. Another general method for the 
solution of the equation of conduction employs 
Green’s function, to the consideration of which a 
chapter is devoted. In the concluding chapter, the 
method of conformal representation, so extensively 
used in hydrodynamics, is applied to steady- 
temperature problems. Mathematical notes, several 
useful numerical tables and a list of the thermal 
properties of some common substances are given in 
appendices. 

Though the treatment throughout is mathematical, 
the chief steady-state and variable-state * experi- 
mental methods for determining the conductivity 
and diffusivity of solids are described. Practical 
details are omitted, but the techniques appropriate 
for both good and poor thermal conductors are 
outlined. No account is given of methods applicable 
to crystals. The subject matter has been chosen for 
its practical importance and not merely for its 
mathematical interest. One example of special 
concern to the engineer is the evaluation of the 
“effectiveness ” of thin fins attached to surfaces 
in assisting their cooling by radiation or forced 
convection. A large amount of numerical informa- 
tion is conveyed in curves that have been made 
generally applicable by an appropriate choice of 
the variables plotted. Over 400 references to 
original papers, some published as recently as 1945, 
are given in footnotes to the text. The new 
“Carslaw and Jaeger ”’ is in every respect a worthy 
successor to the old “Carslaw ” and should take 
its place as the standard English treatise on the 
conduction of heat in solids. 





Manual of Foundry and Pattern Shop Practice. By 
PROFESSOR OTIS BENEDICT, Junr. McGraw-Hill Book 
Company, Incorporated, 330, West 42nd-street, New 
York 18, U.S.A. [Price 3.25 dols.]; and McGraw-Hill 
Publishing Company, Limited, Aldwych House, Ald- 
wych, London, W.C.2. [Price 16s. 6d. net.] 

THE attention paid to machine tools and machining 

methods in modern technical literature is so much 

more than is devoted to patternmaking and mould- 
ing that it is gratifying to note yet another book 
which should do something to redress the balance ; 
and to see, in its title and contents, recognition that 
the two subjects are closely allied. Professor 
Benedict’s work, in fact, is two books in one cover, 
the first dealing with the foundry and the second 
with patternmaking: a reversal of the proper 
order, perhaps, though this may be a matter of 
opinion. In the first part, foundry equipment and 
methods are discussed, including the operation of 
the cupola and the characteristics of various types 
of moulding machine, the composition and properties 
of foundry sands, the structure of cast iron, sand- 
blasting plant, etc. In the main, however, the 
author deals with grey-iron castings only and, for 
this reason, the book is considerably less compre- 
hensive than its title; non-ferrous castings are 
touched upon in a rather sketchy manner, but steel 
castings are not mentioned. The pat i 
part of the book goes rather beyond the mere 
making of patterns and coreboxes, and the machines 
to be found in the pattern shop—most of which 
have altered not at all in essentials and very little 
in detail over the past two decades—as it discusses 
also the seasoning and qualities of various kinds of 
timber, and has something to say about plywood 
and veneers, and the important subject of glues. 

Although wholly American in outlook, the book 

should be of some value to most junior operatives 

in either pattern shop or iron foundry, and provides 

a useful grounding for the student. 





ACCESSORY DEVELOPMENTS OF THE GERMAN AUTO- 
MOTIVE INDUSTRY.—The British Internal Combustion 
Engine Manufacturers’ Association, 6, Grafton-street, 
London, W.1, referring to the fact that the Ministry of 
Supply have made available copies of the Final Report 
No. 1043 of the British Intelligence Objectives Sub- 
Committee on ‘‘ Accessory Developments of the German 
Automotive Industry,” inform us that firms who are 
interested in this subject may consult copies at the 
offices of the Association. 
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COMPUTER FOR PRINCIPAL 
STRESSES. 
By R. G. Mantey, B.Sc. 

THE computer described in this article was 
designed in the research department at the Elswick 
works of Messrs. Vickers-Armstrongs Limited, at 
Newcastle-upon-Tyne, to facilitate the evaluation 
of principal surface stresses from observed strain 
data. The data may consist of “apparent strain ” 
readings, given by electric strain gauges and other 
extensometers which are sensitive to cross-strains 
(at right angles to their axes) as well as to strains 
along their axes ; or it may consist of “‘ true strain ” 
readings, such as might be obtained from optical 
observation of a grid of fine lines scribed on the 
surface, or by means of an extensometer which, for 
practical purposes, is insensitive to cross-strain. 
The computer is capable of dealing with either type 
of data, conversion from one to the other requiring 





only the replacement of two scales. 
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6 is given by 
e(0) = $(p + @) + 8(p — g) 00820. . (2) 


Now, let ¢,, ¢g, ¢3 be the strains along the arms of 
the rosette, the arm 1 being at an angle @ 
counter-clockwise from the direction of @ and p 
(Fig. 3); then, e, is given directly by equation (2), 
and é,, ¢, are given by similar expressions with 
(@-+ 45 deg.), (@ + 90 deg.), respectively, substi- 
tuted for @. 

From the resulting equations, together with equa- 
tion (1), the principal stresses are given in terms of 
the measured strains by the formula 
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ra reed Koko re (3) 
where 5 
w = +/[(e, + es — 2eq)® + (ey — €g)*)] 
and the angle @ is given by 
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The state of stress at a point on a surface is 
completely specified by the magnitudes of the two 
principal stresses, together with their directions ; 
as the principal stresses are known to be at right 
angles, only one direction need be determined. 
There are thus three unknown quantities (two 
magnitudes and a direction) to be evaluated, and 
it is necessary to measure strains in at least three 
directions. In engineering research, it is a common 
practice to measure strains in three directions as 
shown in the diagram, Fig. 1, herewith ; namely, 
two directions at right angles and a third bisecting 
the right angle. The term “rectangular rosette ” 
is used to designate a set of strain gauges in this 
pattern, and the term may be employed conveniently 
to denote such a set of directions, irrespective of the 
means by which the strains are measured. The 
computer is designed to deal with rectangular- 
rosette readings. 

It is well known that the principal stresses can 
be computed by graphical and semi-graphical pro- 
cesses, and also that numerous devices (both simple 
and complex) are available for expediting the work. 
The present design arises from the desire to eliminate 
all calculations, written or mental, even those in- 
volving merely additions or subtractions ; and to 
provide an inexpensive and easily constructed 
instrument with which the computation may be 
completed by the setting and reading of scales, 
without recourse to the use of dividers or other 
drawing instruments. 

Suppose, first, that the given readings are true 
strains in the directions of the rosette arms; it is 
desired to compute the magnitudes and directions of 
the principal stresses. It is customary to consider 
tensile and compressive stresses or strains to be 
positive and negative, respectively. 

Let a,b =the principal stresses, a being the 
greater algebraically; p,q =the corresponding 
principal strains, in the directions of a,b, respec- 
tively ; » = Poisson’s ratio ; E = Young’s modulus 
of elasticity ; and e (6) = the strain in a direction 
making an angle @ with the direction of a and p 
(Fig. 2). Then the principal strains resulting from 


the principal stresses are given by 
pE=a- pb 
af et = ae 


and it may be shown that the strain in the direction 
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Two angles differing by 90 deg. and lying in the 
range +90 deg. are given by equation (4); the 
correct value can be chosen by the rule that sin @ 
and cos @ have the same signs as the numerator 
and denominator of the right-hand member of (4), 
respectively. The computer has been arranged 
to give the correct angle without ambiguity. 

The instrument consists essentially of two hori- 
zontal slides, one vertical slide and three cursors, 
one of which carries a radius arm and protractor. 
Referring to the diagram, Fig. 4, the horizontal 
slide I carries scales for e, and e, which run in 
opposite directions but are otherwise identical. 
The upper scale (e,) is used in conjunction with the 
fixed index mark A. The second horizontal slide II 
carries scales for e, and x, and an index mark which 
is used in conjunction with slide I; the graduations 
of the e, scale are spaced twice as far apart as those 
on slide I, while the scale of x is more closely gradu- 
ated. If unit length corresponds to unit strain on 
slide I, two units of length correspond to unit strain 


on the e, scale and = units of length correspond 


(usc) 


i, 


A fixed index mark C is on the same horizontg) 
level as the cross lines X, X’. A cursor bear 
an index mark D moves along the vertical slide ang 
carries @ radius arm and protractor. The radiy 
arm is graduated to read distances from the pivot 
the scale constant being the same as for slides J 
and III; the protractor is graduated to rag 
against an index mark E, the semi-angle of incling, 
tion of the radius arm, counter-clockwise from the 
downward vertical. The pivot of the radius arm 
is vertically above the index mark A. The instry. 
ment is so arranged that the vertical slide ITT cap 
project downwards behind the horizontal scales, 99 
as to avoid mutual interference between slide I] 
and the cursors B, B’. 

The scales shown in the diagram are constructed 
for the case E = 30 x 10* Ib. per square inch, 
w=0°3; the unit on the strain scales is ]9~« 
strain and the stress scale reads in tons per square 
inch. 

The procedure is as follows, the values in paren. 
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is drawn, in which e, = 3-5, e, = 3-33, and e, = 
(—1-5) :-— 
1. Set e, (3-5) on the upper scale of slide I 
inst A 


2. Set the zero of slide II against e, (—1-5) on 
the lower scale of slide I. 

3. Set B or B’ over e, (—3-33) on the upper 
scale of slide II (in this case B’ is set, as shown). 

4. Set the algebraically greater of e,, e, (3-5) on 
slide III against C. 

5. Set D against the algebraically smaller of 
€, €s (—1-5) on slide III. 

6. Set the graduated edge of the radius arm to 
the cross lines X or X’ (whichever cursor has been 
used, in this case X’), and read 6 (30 deg.) against 
E and z (10) against the cross lines. 

7. Set both cursors B and B’ to the two positions 
corresponding to z (10) on the lower scale of slide I 
and read a (7-1 tons per square inch) and } (—3-3 
tons per square inch) against B’, B on the stress 
scale 


The angle @ is to be interpreted as follows : @ is 
the direction of a, the algebraically greater principal 


to unit strain on the z scale. Two similar cursors} stress, measured clockwise from the arm | of the 


operate in conjunction with the horizontal scale 
and carry reading lines B, B’; they also carry 
cross lines X, X’ on extensions, each cross line being 
vertically above its reading line. The body of the 
instrument carries the stress scale below slide II, 
= _— unite of length corresponding to unit 
stress. 

The vertical slide III carries a scale for e, and 





€, which is graduated similarly to those on.slide I. 


rosette if e, is algebraically greater than ¢,, 
counter-clockwise from the arm 3 if e, is algebraically 
smaller than es. Thus, in the case quoted, the stress 
array is as shown in Fig. 5, whereas if the values 
of e, and e, had been interchanged the array would 
have been as shown in Fig. 6. 

That the instrument does, in fact, compute the 
principal stresses according to equations (3), (4) 
can easily be shown. Let L be the length corres- 
ponding to the unit of strain on slides I and I 
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and on the radius arm; the lengths corresponding 
to unit graduations on the remaining scales are: 
slide II, e, scale = 2L; slide II, x scale = C,L = 


- 2(1 — L 
e-p?. stress scale = C,L, =~ — 


1+ E 
The method of use results in the zero of slide II 
being set @ distance (e, + ¢,)L to the right of A, 
and the cross lines X or X’ at a distance fL = 
(é: + & — 2¢,)L to the right of A. If e, is greater 
than ¢;, the pivot of the radius arm is set at a 
height 4 L = (e, — ¢,)L above XX’. A triangle 
is therefore constructed as shown in Figs. 7 and 8, 
opposite, and the values of z and @ read off are the 
appropriate ones required by equations (3) and (4). 
At stage 7 of the method, the cursors are set at dis- 
tances (€; + ¢, +C,2)L to the right of A; the 
indicated stresses are therefore eae as 
2 
required by equation (3). The angle @ given by 
the protractor reading is correct whether f is positive 
or negative, as indicated in Figs. 7 and 8. 

In cases where é, is greater than e,,’the angle 
given by the computer would be correct if the 
arms 1 and 3 of the rosette were interchanged, so 
that the rule for interpreting 6 illustrated in Figs. 
5 and 6 gives the correct orientation of the principal 
stresses in all cases. 

If the readings are of apparent strain and not of 
true strain, the instrument can be modified to allow 
for sensitivity to cross strain. Let s = sensitivity 
to axial strain in the absence of cross strain; ks = 
sensitivity to cross strain in the absence of axial 
strain; and r(@)=reading of strain-measuring 
device in the direction @ (Fig. 2). 

Then, 

r (0) = s[e (0) + ke (0 + 90 deg.)], 
and, if the readings in the directions of the rosette 
arms are 7,, fz and fr, the principal stresses are 
given by 


E (-pia+khy 
ob-sa-part make +OtTs p) (l — A 
where ; ” 

y= Vilry + rs — 2r_)* + (ry — 19)*) 
and the angle is given by 


tan 29 = + % — 3 (6) 
“TS 

Comparison of equations (4) and (6) shows that, 
if the apparent strain readings are used instead of 
the true strains, the computer gives the correct 
value of @ without modification ; and comparison 
of equations (3) and (5) shows that true values for 
the principal stresses will be given if the scale of z 
on slide II and the stress scale are graduated to 
allow for the factors involving & in equation (5). 
According to whether or not the stress scale is 
calculated to allow for the sensitivity factor s, 
either the actual readings r or the apparent strains 


« calculated from them, may be used as data; 


generally, the former alternative will be more 
convenient, 

It should be noted that the axial sensitivity s, 
as here defined, is the sensitivity to axial strain 
when there is no cross strain existing simultaneously. 
Extensometers and strain-gauges are conveniently 
calibrated under conditions of uniaxial tensile or 
compressive stress; if the corresponding axial 
strain is e, the cross strain is — » e and the reading 
is 61 —pk)e, where p» is Poisson’s ratio for the 
material of the calibration test-piece. Thus, if 4% 
is the sensitivity derived in such a calibration, the 
reading is 4 ¢ and @ =~". 

For strain gauges and most extensometers, the 
transverse sensitivity is extremely small in com- 
parison with the axial sensitivity, and the apparent 
strains can frequently be regarded as true strains 
without introducing large errors. 








LANTERN SLIDES OF LONDON TRANSPORT.—In response 
to numerous requests, the London Passenger Transport 
Board, 55, Broadway, London, 8.W.1, have prepared 


UNITED STATES FUELS AND THE 
COAL-BURNING GAS-TURBINE 
LOCOMOTIVE.* 


By Jouw I. Yewuorr and Cuartes F. Korroamp. 
(Concluded from page 319.) 


THE gas-turbine power plant is so simple, and its 
possibilities of efficiency are so encouraging, that a 
large number of applications have been made since the 
technical developments of the 1930’s made its operation 
possible. Prior to 1930, neither the efficient com- 
pressor nor the high-temperature metals which are 
essential in the gas-turbine power plant were available, 
and it was only when these essential factors were 
developed that the gas turBine became feasible ; its 
simplicity and freedom from water requirements give 
it particular benefits for railway work. The Brown- 
Boveri gas-turbine locomotive has been in service 
since 1941 whenever oil was available, and it has 
adequately demonstrated the suitability of the gas 
turbine as a railway prime mover. It was this experi- 
ence which caused the Locomotive Development 
Committee to embark upon the programme of research 
which is now leading to the construction of two coal- 
burning gas-turbine locomotives. 

The great emphasis which was placed on the jet- 
propulsion programme for aircraft during the war 
resulted in the development of high-temperature allo 
which are now finding their way into peace-time appli- 
cation ; also, research in compressor and combustion- 
chamber performance is immediately applicable to 
industrial and locomotive-type gas turbines. The 
oldest practical application of the gas turbine is in the 
Houdry oil-refining process. In this application, the 
gas turbine, from the very first, has burned solid fuel, 
since the source of heat in this process is the carbon 
which is deposited upon a granular catalyst during the 
cracking process. veral of these units have been, 
in constant operation for almost ten years. 

efficiency of the gas-turbine de primarily 
upon the temperature to which the air is heated before 
entering the turbine. The selection of the inlet tem- 
perature is primarily determined by the number of 
hours during which the turbine is expected to operate. 
Metals are now available which have adequate strength 
for short-time operation at 1,500 deg. F., but the same 
metals, when operated at 1,300 deg. F., are expected 
to have a life of 100,000 hours. The efficiency is also 
dependent upon the extent to which the exhaust heat 
is transferred back to the compressed air. In loco- 
motive service, the rigid space requirements can be met 
only with some sacrifice of efficiency, and reheaters, 
iintercoolers, and other devices which will be employed 
in land power plants are not applicable. 

One of the most interesting characteristics of the 
simple gas turbine is its improved performance at 
reduced outside air temperatures. A typical example 
is that in which the thermal efficiency of a plant which 
is rated at 4,000 h.p. using air at 70 deg. F., increases 
from 22-1 per cent. at 100 deg. F., to 32-0 per cent. at 
—50 deg. F. This gain in net power and thermal 
efficiency as the air temperature falls is of particular 
importance in locomotive service, since it enables the 
locomotive to produce r r in winter when 
it is needed. It also holds out the possibility of supply- 
ing all of the train’s power needs in the form of elec- 
tricity from the head end. 

When the air temperature rises above the design 
temperature, or when the meee of the air is reduced 
by altitude, the net power which the gas turbine can 
develop is reduced. Water injection, however, will 
restore the shaft power of the plant to the value which 
was obtained at 70 deg. F. ee pe air oy « 
The water ing capacity which is needed in t 
winter for ro4 dees y wil balance nicely with the 
injection-water requirements for summer operation. 
The use of a waste-heat boiler to evaporate water into 
high-pressure steam which can be used for coal pulver- 
isation and power generation, as well as train heating, 
is i ly interesting. 

analysing the problems which must be solved in 
order to use coal as a gas-turbine fuel, it was evident 
that the most serious problems were related to the 
ash which exists in all coals. Preliminary work done 
by Brown, Boveri and Company indicated that fly-ash 
was extremely abrasive to turbine blades. Work in 
the same field carried out at Battelle Institute for the 
Allis-Chalmers Manufacturing Company, and kindly 
made available by them to the Locomotive Develop- 
ment Committee, corroborated the Swiss experience. 
The Battelle tests indicated, ho zever, that coal-heated 
air was not abrasive if the larger particles of the fly-ash 
were removed. There was reason to believe, therefore, 





sets of lantern slides and lectures describing the growth 
and recent development of transport services in London. 
The subjects of the lectures include early horse buses, 
the construction of the Underground Railway and its 
Present operation, the training of ’bus drivers and ’bus 
operation, and night work in the tubes and garages. 





* Paper entitled ‘“‘Ooal and the Gas-Turbine Road 
Locomotive,” presented before the annual meeting of 
the Association of American Railroads, Operations and 
Maintenance Department, Mechanical Division, June 23 
to 28, 1947, at the Convention Hall, Atlantic City, N.J. 
Abridged. 





that the development of a coal-burning gas turbine 
was a possibility. 

During 1944, the presidents of some of the leading 
coal producers and coal-carrying railroads undertook 
to establish a programme to produce a coal-fired 
locomotive which could s any existing locomotives 
in economy and general operating characteristics. 
This group constituted itself into the Locomotive 
Development Committee, and became affiliated with 
Bituminous Coal Research, Incorporated, the nation- 
wide research agency of the bituminous-coal industry. 
Technical guidance has been given by the Mechanical 
Advisory Group, consisting of the senior mechanical 
officers of the member companies. This group has 
met at regular intervals to review the research work 
and to establish the general pattern for the entire 
programme. From the inning, the research work 
was assigned to existing laboratories. 

In May, 1945, the Mechanical Advisory Group 
recommended to the Committee that its attention and 
resources be directed towards making the gas turbine 
burn coal. Certain general specifications were estab- 
lished: all coal processing should be done on the 
locomotive ; water requirements should be kept to a 
minimum; simplicity of construction and operation 
should be stressed; smoke, cinders, and fly-ash 
emission should be eliminated as far as possible. In 
order to develop equipment which would meet these 
requirements, a programme of work was allocated to 
certain manufacturers, laboratories and institutions. 
To make the gas turbine burn coal, and do so within 
the space limitations of a locomotive, it was n 
to develop a new method of pulverising coal, to obtain 
the basic information needed to design the combustion 
Pag agrees and to devise means to reduce the fly-ash 
in the heated air to the point where turbine-blede 
erosion would not be excessive. Wayside coal pulverisa- 
tion was di ed as impracticable for American rail- 
roads. Although previous attempts to burn pulverised 
coal in conventional steam locomotives had not been 
successful in the United States, there was reason to 
believe that the slag problem would not exist in the 
open-cycle gas turbine, due to the relatively low operat- 
ing temperature. 

In the general system of coal-handling which was 
proposed to the Mechanical Advisory Group in 1945, 
and which has now been tested successfully in large- 
scale equipment, the coal bunker is a part of the 
locomotive structure, and a passageway is provided 
along one side. Covers are provided to keep out rain 
and snow, as well as to prevent the coal from being 
blown about. Air-actuated power cylinders open and 
close the covers. The bunker carries 50,000 Ib. of coal ; 
enough for a 1,000-mile non-stop run. About 1,000 
cubic feet of effective coal-storage space are required, 
and provision is made to feed all of this coal without 
any necessity for application of pick or shovel. Drying 
of the coal to about 5 per cent. moisture content, and 
crushing to less than 2-in. lumps is done in the stoker. 
Exhaust hot air is used to heat the stoker trough and 
to dry the coal further by direct contact. 

A crusher is provided which is supplied with coal 
through an elevator from the stoker. A high-speed 
hammer mill reduces the coal to less than 16 mesh, and 
a tramp-iron pocket removes nuts, bolts, and similar 
foreign objects which may find their way into the coal. 
An air stream conveys the coal under suction from the 
crusher outlet to a separator where the fuel is removed 
from the conveying air, which is vented to the atmo- 
sphere through the suction fan. The crushed coal is 

transferred by a coal pump to a storage tank 
where the pressure is maintained at 150 Ib. per square 
inch. Three t of coal pump are being developed, 
and it is probable that a modified form of lock hopper 
will be employed. The ordinary lock hopper used in 
sand-blasting will not handle crushed coal, which does 
not flow freely. 

The supply of crushed coal to a pressurised storage 
tank is carried on without attention from the crew by 

of an autc ic-control syst The quantity 

of coal carried in the tank is continuously weighed and 

indicated by a pneumatic balance. When the weight 

of crushed coal in the tank falls below 500 lb., the 

in a connected air line falls automatically 

ow a certain value, and, in consequence, starts the 
coal-supply system by means of a control gear. 

The stoker is driven by an engine operated by air 
from the main com r. An indicating system is 
located on the dash in front of the fireman to 
show him that the coal-supply system is functioning 
properly. In case of a stoppage of the stoker, he is 
able to reverse the engine for a few revolutions, which 
will usually clear obstructions and allow them to be 
crushed by the worm. In the case of persistent inter- 
ruptions of the coal supply, the fireman can transfer 
the entire t from coal to the auxiliary oil fuel 
which will carried for starting and for the train- 
heating boiler. 

The feeding of the crushed coal to the combustion 
chamber is done by a feed screw located in the bottom 
of the pressurised storage tank. The turbine-govern 
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ing m, controlled by the driver’s throttle, 

the flow of coal in response to the demand for power. 
The crushed coal is pulverised by a “‘ coal atomiser.” 
The feed screw drops the crushed coal into a 
through which air is flowing at 150 lb. per square inch. 
The air is supplied by a booster compressor which, 
in turn, receives its air from the main plant com- 
pressor. The air stream carries the coal through a 
nozzle where the pressure drops instantaneously from 

140 Ib. to 65 Ib. per square inch. The compressed air 

which has permeated into the pores of each coal particle 
cannot escape sufficiently rapidly to conform with the 
pressure in the pipe, and so it shatters the coal into tiny 
fragments. The use of a conical attrition chamber after 
the nozzle further reduces the size of the particles. 
The fineness of the product depends upon the pressure 
drop in the nozzle, the inlet-air temperature, and the 
amount of air used per pound of coal. Coal of low 
‘* grindability ”’ requires a higher air-to-coal ratio. 
The nozzle is therefore automatically adjusted to main- 
tain a suitable air-to-coal ratio while the coal flow varies. 
The speed of the main turbine changes with load, and 
the booster-compressor, being geared to the main shaft, 
also varies in speed and air output. A reduction in 
fuel flow slows down the turbine, and the booster com- 
r delivers less air. The pressure at the nozzle 
inlet tends to fall, but a spring mechanism operates 
to reduce the nozzle area, thus reducing the air flow 
and preventing a further reduction of the inlet pressure. 
Since the back pressure on the nozzle is always below 
50 per cent. of the inlet pressure, the flow rate is not 
y changes in the combustion-chamber pres- 
sure. Further development of the atomiser is being 
carried on at the Johns Hopkins University in order 
to reduce the quantity of air required below the one to 
two pounds per pound of coal now used. 

The burning of the atomised coal takes place in a 
cylindrical combustion chamber. Since the gas tur- 
bine uses as much as 80 Ib. of air per pound of coal, it 
is obvious that the fuel cannot be burned by simply 
injecting it into the air stream. Instead, a flame tube 
is employed, to which is supplied the fuel and about 
120 per cent. of the theoretical air requirement. The 
remaining air flows over the flame tube to keep it cool 
and to mix with the combustion products after i 
has been completed. The coal flame is started by 
using a small pilot oil burner which is ignited by a 
spark. As soon as the oil flame is established, the 
spark can be shut off. The coal is then admitted 
through a suitable burner, and the oil flame ignites the 
coal. The oil can then be turned off and the coal will 
continue to burn. Both oil and coal can burn simul- 
taneously in the same space if the burner is suitably 
designed. Thus the possibility exists of a prime 
mover which can burn either liquid or solid fuel. 

Research is being conducted at Battelle Memorial 
Institute on the burning of coal under pressure. It has 
been found that the data obtained some ten years ago 
by Mr. Ralph Sherman and his associates* on the 
burning of pulverised coal under atmospheric pressure, 
apply equally well at higher pressures. Adequate 
time for combustion must be provided before the 
flame is chilled by the addition of the cooling air; 
hence a long straight combustion chamber is desirable, 
and by placing it above the compressor and turbine, a 
length of 10 ft. to 14 ft. can be obtained. The hot 
exhaust air passes over the outer shell of the chamber, 
thus preventing loss of heat and making insulation un- 
necessary. The regenerator which is being provided 
handles only a part of the total air supply, but the 
resulting loss in thermal efficiency is more than offset 
by the gain in compactness of the unit. 

The tube will be subjected to a temperature of 
about 3,000 deg. F., with extremely intense radiation 
from the burning fuel particles. Fins and cooling air 
streams must be used to keep the metal below 2,000 deg. 
F., at which temperature the chrome-nickel alloy can 
operate without reducing its life excessively. The 
flame tube is not under stress, because the pressure 
is essentially the same on both sides. Tests are being 
made at Purdue University to see whether the presence 
of sulphur in the coal is harmful to the flame-tube 
material. 

The major problems which have arisen in designing 
combustion chambers for locomotive gas turbines are 
mechanical in nature. Adequate vision must be 
made for expansion and for cooling. Internal insulation 
between the inner lining and the carbon-steel pressure 
shell reduces the temperature of the latter to a safe 
value, but allowance must be made for the high co- 
efficient of expansion of the various stainless steels. 

The use of 700 to 800 per cent. excess air reduces the 
flame temperature to about 1,300 deg. F. in the mixing 
zone beyond the flame tube. This temperature is at 
least 600 deg. F. below the ash-fusion temperature of 
any American coal, and so the ash leaves the chamber 
in the form of a dry dust rather than slag. Thus the 


* Trans. Amer. Soc. Mech. Bngrs., June 1934, “* Rela- 
tion of Excess Air to Combustion of Pulverised Fuel,” 
by R. A, Sherman. 
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problem of ash removal becomes one of fly-ash separa- 
tion. Fortunately, the volume of combustion pro- 
ducts, about 30,000 cub. ft. a minute, is small enough 
to allow the use of a battery of small mechanical 
separators, such as an Aerotec tube. This ——— 
is a war-developed adaptation of the well-known 
Prat-Daniel cinder collector, which, because of its small 
size (3-in. diameter) can remove up to 95 per cent. of 
ee toe ee aes 
se rs will be in ti 
around a central Tiss collecting 8 may apt - 
ech will fall into 0 stoange space, tromn which is will be 
removed at intervals by a screw. Provision will be 
made to carry the fly-ash aboard the locomotive, but 
it is expected that means will be developed to enable it 
to be discharged at intervals. The quantity of ash will 
be about 300 lb. per hour at full load, which represents 
about 5 Ib. per mile. 
The system of coal handling, combustion and fly-ash 
removal was tested first on a small scale at Johns 
Hopkins University in December, 1945. Construction 
of a much larger pilot plant was undertaken in co- 
operation with the Alco Products Division of the 
American Locomotive Company, and this plant is now 
installed in their Dunkirk establishment, and tests have 
been proceeding since December, 1946. The system 
can process and convey 1,000 lb. of coal an hour, and 
enough air is available from the works air supply to 
burn this quantity of fuel under pressures up to 
60 lb. per square inch. The instrumentation is quite 
complete, and good heat balances have been obtained. 
The purpose of the Dunkirk installation was to enable 
Sen Oe eee oe eee 
to gain experience in operating equipment com- 
pesnblo In they with that whieh ill be installed in a 
locomotive. In six months of operation, no problem 
has been encountered which was essentially different 
from those previously met on the smaller equipment at 
Johns Hopkins and Battelle. Full-scale equipment is 
now being installed at the Fontana, California, plant 
of the Kaiser Steel Company, where 60,000 cub. ft. of 
air per minute at 50 lb. per square inch absolute is 
available from a blast-furnace blower. The operation 
of this plant was intended to begin in July, 1947. 
The problem of starting the gas turbine is similar to 
that of the Diesel engine. The unit must be brought up 
to idling speed without load, and then, when combus- 
tion occurs, the unit becomes self-sustaining. Admission 
of more fuel causes the plant to accelerate and carry 
load. Battery starting can be employed, but both of 
the Locomotive Development Committee turbines 
will have small steam-turbine starters which will be 
operated from the train-heating boilers. The exhaust 
from a gas turbine is about 2 per cent. CO,, 19 per cent. 
O,, and 79 per cent. N,. No carbon monoxide is 
expected to exist, because of the very large amount of 
excess air. The turbine outlet temperature varies 
from 900 deg. F. at low loads to 800 deg. F. at high loads. 
Two gas-turbine plants of about 4,000 s.h.p. were 
ordered by the Committee. The first of these is 
the Allis-Chalmers unit to which the foregoing details 
refer. This plant uses a 2l-stage axial compressor to 
produce a pressure of 75 Ib. per square inch absolute, 
and its five- reaction turbine will o with an 
inlet temperature of 1,300 deg. F. Four 1,000-h.p. 
direct-current generators will be driven from t 
reduction gear, and the auxiliary generators, alternat- 
ing- and direct-current, will also be gear driven. The 
booster-com for su ing the atomiser air will 
be mounted above one of the generators. At an air 
temperature of 70 deg. F. the s.h.p. is expected to 
be 4,200. The turbine bedplate is 28 ft. in length, and 
the maximum height of the combustion chamber from 
the floor is just under 10 ft. 
The second plant is being built by Messrs. Elliott, 
——-. Jeannette, Pa. The combustion chamber 
will be built into the fly-ash eliminator, using, in part, 
the balanced vortex principle, which was developed 
for the Committee by Battelle Institute. This plant 
will use a maximum pressure of 56 lb. per square inch 
absolute and a temperature of 1,275 deg. F. in a four- 
mts are in hand for the American Loco- 
motive Company to build a chassis with four six-wheeled 
bogies, for the Allis-Chalmers turbine; and for the 
Baldwin Locomotive Works to build a chassis with a 
4-8-8-4 wheel arrangement for the Elliott Company 
turbine. Both locomotives are intended for a 
passenger service, and train-heating boilers will be 
provided to give 6,000 Ib. of steam hour. Each 
will carry 25 tons of coal, 500 gallons of light oil for the 
train-heat boiler, and for emergency fuel use, 
4,500 gallons of water. In general, both locomotives 
will be similar to the Diesel-electric types, which they 
resemble in external appearance. Each will 
double-ended, with complete sets of controls in each 
cab. Dynamic braking will not be employed in these 
use the compressor to absorb power from the traction 
motors. It is that i 
in 1948. 
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NOTES FROM SOUTH AMERICA, 


In connection with the new British export drive 
announced by the President of the Board of Trade, the 
intended selection of exports to the needs of forej 
markets and their direction—which is to be especial] 
to the “ hard-currency ” areas of the Western Henji. 
sphere—should greatly improve the prospects for 

ritish trade with South America generally. his jg 
especially true in the case of engineering and transport 
goods, factory equipment, etc., the demand for which 

that for any other manufacture. The most 
important potential markets are Argentina and Brazil, 
which still continue to build up sterling balances oy 
current trade, and it will be much to Britain’s advap. 
tage to restore equilibrium between imports from, and 
exports to, those countries. Financial and business 
interests in London who are in close touch with Argen. 
tine affairs appear confident of the early signature of 
an Anglo-Argentine trade agreement, covering not 
only the disposal of Argentina’s sterling balances but 
also ratification of the acquisition of the British-owned 
railways and tramways. Praise is due to the organisers 
of the floating exhibition of British machine tools on 
board the M.V. St. Merriel which is proceeding to 
Buenos Aires, Rio de Janeiro and other South American 
ports. ‘“* Bestec,” the export organisation for British 
manufacturers of engineers’ tools and precision equip. 
ment, reports increasing sales to hard-currency areas 
as a result of the survey of Latin-American markets. 
It is expected that, once trading conditions grow easier, 
the sales and servicing organisation set up by the 
group will be sufficient to meet all competition in the 
Latin-American markets. 

The fact that money earned in the sterling area must 
now be spent there should largely assist to restore the 
reciprocal trade between Argentina and Britain, which 
was so satisfactory a feature in pre-war years. Because 
of heavy world demand for food, there is every indica- 
tion of continued high prices for Argentine grain, with 
consequent wide profit margins to the Government 
trading agency with which to finance the Five-Year 
Plan. The latter involves enormous purchases abroad 
of industrial machinery and equipment, transport items, 
etc. The Argentine Chamber of Commerce in Buenos 
Aires recently suggested to the National Economic 
Council that Argentina’s economic situation could be 
improved by the restoration of private enterprise and 
increased speed in granting import permits. Mechani- 
cal equipment had worn out during the war years and 
was in urgent need of replacement. Already, the 
Argentine Government have widely relaxed the recent 
import ban, particularly in regard to transport equip- 
ment and machinery. The relative department of the 
Argentine Government have approved plans for the 
expenditure of 215,000,000 pesos (say, 13,000,000/. 
sterling) on hydraulic, hydro-electric and thermo- 
electric works in various parts of Argentina. Tenders 
have already been invited for the construction of a 
new hydro-electric. plant on the River Reyes, in the 
rovince of Jujuy; the sum of 5,865,000 pesos has 

m voted for this project. The Minister of Public 
Works of the province of Buenos Aires announced on 
August 31 that tenders would be invited shortly corres- 
ponding to a plan of public works representing 
300,000,000 (about 20,000,0000.); among the 
equipment which the Provincial Government intends 
to acquire are a large movable mechanical workshop to 
repair motor-vehicles and build essential machines, 
35 motor-levellers and 65 ordinary levellers. 
Well-informed quarters in Buenos Aires believe that 
Britain’s trading position in Argentina has been 
strengthened by the fact that British technicians are 
already reported to have begun to study a plan for the 
electrification of suburban railways in Buenos Aires. 
It is also understood that the Argentine State Railways 
have invited public tenders to supply 2,500 various 
types of metre-gauge railway cars and spares, tenders 
for which are to be opened on November 4. Details 
of material and conditions for bidding may be obtained 
from the Oficina de Licitaciones, Avenida Maipu 4, 
Buenos Aires wu yment of 200 Argentine pesos. 
It is hoped that the last link in the 1,200-mile line of 
the Antofagasta-Salta Railway, connecting Argentina’s 
Atlantic coast with Chile’s Pacific coast, will be opened 
in February next. 

At the recent constitution of the board of directors 
of the National Argentine (“‘ Mixed ”’) Steel Company, 
the new President, General Savio, drew attention to the 
difficulties which will probably face the Argentine steel 
industry in the future. The activities of the company 


and | will be divisible into three main groups. The first of 


these will coincide with what has been called the First 
Unit, namely, the mines and furnaces situated in the 


be | province of Jujuy. The second group consists of all 


the steel establishments at present existing in the 
country. The third group would appear to concern 
the manufacture of consumer , and marketing. 
The first group has been to produce 75,000 tons 
of pig iron annually, will constitute the foundation 








of all the other activities. Although this volume of 
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tion does not approach the 300,000 to 500,000 | to be used to accelerate work in connection with the THAM % 
Leong pod evinces steel materials which the com- | general electrification plans in Chile. Work continues NOR SHIP-REPAIR YARD. 


are scheduled to produce annually, at least it 
nsures that complete paralysis would not ensue if 
supplies from abroad were cut off. The position is 
rendered somewhat more difficult by the fact that the 
existing establishments producing semi-processed 
materials, with an output of some 150,000 tons a year, 
have been depending for some time past on scrap iron 
for raw material: now, however, Argentina’s stocks of 
sorap iron have been exhausted. The need for increased 
supplies of raw materials from any source is therefore 
apparent. General Savio, however, is optimistic 
about the future, and, although he foresees difficulties 
in obtaining iron and coal jially coal—he thinks 
that eventually they can be overcome. It would seem, 
however, in the light of present conditions throughout 
the world, that the immediate future is not particularly 
bright, and it may take some time for the Argentine 
Steel Plan to begin to materialise. The energy and 
the ability of those at the head of it are not in question ; 
the difficulty lies simply in the gyre facts, notably 
the world shortage of coal, in which there is no imme- 
diate prospect of substantial improvements. 

The British Ambassador to Brazil is reported to 
have stated that Brazil should soon be able t obtain 
an increased supply of urgently-needed capital goods 
from Britain under the latter’s export priorities. 
Already, the Brazilian Government Trade Bureau 
report increased supplies of processed iron and steel, 
machinery, etc., from Britain. The same Bureau 
announce that foreign capital, with substantial invest- 
ment guarantees, will be asked to co-operate with the 
Brazilian Government in a large programme to double 
Brazil’s present electric-power production. 

The Sorocabana Railway in Brazil has just received 
ten new Diesel locomotives of 380 h.p. each, built by 
the General Electric Company of the United States ; 
this is the first instalment of a general order for 82 such 
locomotives, varying between 380 h.p. and 1,300 h.p. 
Various plans for improv ts to transport in Rio de 
Janeiro are being considered. First, the municipal 
authorities are studying the construction of a vehicular 
tunnel, 750 m. long and 6 m. wide, between Laranjeiras 
and Catumbf, in order to speed up traffic between the 
northern and southern zones of the city. Traffic condi- 
tions would be further improved by the removal of a 
hill in the central part of the city, known as the Morro 
de Santo Antonio. Secondly, approval has been given 
in principle to a project, prepared by local engineers, 
for the construction of an underground-railway system 
in Rio de Janeiro. An alternative plan for the under- 
ground railway has been drawn up by M. Paul Rarrillon, 
who is in charge of a mission from the Paris ‘‘ Metro” 
which has been in Rio de Janeiro for several months 
studying the project and will probably visit other 
South American cities. His plan is designed for an 
eventual population of 3,000,000; the city has at 
present about 2,000,000 inhabitants, He estimates 
that 70 per cent. of the total cost of the scheme (which 
could be completed in four years) would be represented 
by the track and stations, and the remainder by the 
aaa equipment, signalling system and rolling 
stock. 

A recent Brazilian decree approved plans for the 
Caji dock extension in Rio de Janeiro, at an esti 
cost of about 2,000,000/., and the Port Administration 
has since contracted with a local firm for part of this 
work, costing about 500,000/., to be completed within 
a year; steel piles for the new quays were due to be 
shipped from the United States at the end of A’ t. 
The report of the Government Commission which have 
been investigating the situation at the port of Santos 
states that the improvements there, upon which about 
6,000,000/. is to be t, should be completed by the 
end of 1950. The additional quays, to be completed in 
1949, will measure 1,670 m., bringing the total available 
to 6,691 m. It is anticipated that, by the end of 1950, 
the port will be able to handle cargo at the rate of 
6,000,000 tons per annum. The ion that the 
port should be taken over by the Government was 
Tejected, and the Commission recommended that the 
Santos Docks Company should remain a private enter- 
prise. The report pointed out that, on several previous 
occasions, pall Ac Aug Big oy ng 
inland transport difficulties. The Paulo Railway 
can handle only 2,800,000 tons per annum, and the 





balance must be carried by the Sorocabana Railway. 


and by road. The Commission were of the opinion that 
there should be an amalgamation of the Pas. 


serving the port. The idea of developing Séo 

(which lies Santos and Rio de Janeiro) as an 
auxiliary was not considered sound. It was 
reco ipeli 


increased their i 
Empresa Nacional de Electrici 
pesos, and have granted.the latter undertaking a loan 
of 130 million pesos; these additional resources are 





with the preliminary filling-in of the sea-front at 
Coquimbo, and it is expected that tenders will be 
invited in November for the building of a harbour. 
Chile’s economy is mainly dependent upon the pro- 
duction of copper, which is ost wholly under the 
control of American companies. According to messages 
from Milwaukee, the Allis-Chalmers Manufacturing 
Company have signed a contract for the construction 
of a copper-smelting plant at Paipote, in the province 
of Atacama, the total cost of which, spread over a 
period of three years, is estimated at about six million 
U.S. dollars, 

The export of iron ore from Chilean mines, which 
have not formerly been worked on an industrial scale, 
may (under a recent decree) be effected only if normal 
supplies, or adequate stocks, for local iron and steel 
plants have been assured. The decree is of interest, as 


illustrating the policy of the Chilean Government. It | is 


states that it is the duty of the State to assure the 
stability of national industries, especially in view of 


possible foreign competition in the post-war period ; | of 


that this duty is greater as regards the national iron 
and steel industry by reason of its im in the 
economy of Chile ; and that a fundamental step in this 
direction is the adequate provision of supplies of iron 
ore produced within the country. 





CARBON-MOLYBDENUM STEEL 
FOR STEAM PIPES. 


THe standard material for the pipes of steam power 
plant, for many years past, has been carbon steel, 
but the trend towards higher steam temperatures 
and pressures is increasing the demands upon the 
equipment used and when the service temperature is 
high enough for creep to become important, it is 
generally true that the resistance to stress of carbon 
steel falls rapidly. For some time past, carbon-molyb- 
denum has been perhaps the most important 
material employed for steam pipes, in place of carbon 
steel, and a consideration of its properties in relation 
to those of carbon steel is given by Mr. L. Rotherham 
in a recent issue of Alloy Metals Review, a publication 
issued by High Speed Steel Alloys, Limited, Widnes, 
Lancashire. Mr. Rotherham eniphasises that the 
properties demanded of materia] for high-temperature 
service include not only such obvious qualities as 
resistance to deformation and stability of structure, 
but the material must be satisfactory for production at 
a reasonable cost, with the facilities already available, 
and must also be capable of being welded and mani- 
pulated without difficulty. 

Creep tests carried out at the National Physical 
Laboratory, by Tapsell and his colleagues, at stresses 
of 1, 2, 4 and 6 tons per square inch, have shown that a 
carbon-molybdenum steam pipe containing 
0-09 per cent. of carbon and 0-50 per cent. of molyb- 
denum will carry roughly double the stress of a carbon 
steel containing 0-135 per cent. of carbon, at a tempera- 
ture of 482 deg. C. (900 deg. F.). In considering the 
performance of the two materials, however, some 
attention must be paid to ductility. Thus, in a test 
in which fracture of the carbon-molybdenum steel 
specimen took place in 1,830 hours, under a load of 
6 tons per square inch, at a temperature of 1,067 deg. F. 
(575 deg. C.), Tapsell and his co-workers recorded an 
elongation of only 5-5 per cent., whereas they found 
that a carbon steel tested under a load of 5 tons per 
square inch at 1,022 deg. F. (550 . C.) gave an 
elongation of 20 per cent. after 1,000 Recog- 
ae Oe the total high-temperature elongation 
may be as low as 5 per cent. at fracture, Mr. Rotherham 
states that it could not be safely assumed that the 
material would be free from incipient cracking if the 
creep deformation of the steel were much in excess of 
0-1 per cent. 

He points out further that too much attention should 
not be paid to the values of total elongation recorded 
in tests to fracture under creep conditions, as the 
material may be in a dangerous condition at amounts 
of creep certainly as low as one-fifteenth of the total 

ion. In considering substitute material for 
carbon and carbon-molybdenum steels for high- 
temperature service, the author adds, this is often 
overlooked. In a general summing up, it is concluded 
that carbon-molybdenum steel has a very advantageous 
creep resistance at steam temperatures, compared with 
carbon steel, and this, in combination with its other 
properties, it to be of definite value for steam 
piping. On other hand, its lower ductility makes 
it essential that care should be exercised in its fabri- 
cation and installation, The i ion of 0-5 per 
cent. of chromium in the carbon-mol steel is 
considered to be a possible line of future development 
which, although the subject: of tests in this country, 
will be better established when further experience has 





been acquired. 


Ir is hardly to emphasise the importance 
of the aie-spricng industry to this country to-day. 
The general shortage of tonnage has resulted in ships 
being kept in service for longer periods than -usual 
before they are laid up for refitting, and owing to the 
demand for quick turn-rounds, the time available for 
overhauls between trips has been reduced to a mini- 
mum. Furthermore, the Admiralty and the Ministry 
of Transport are now returning many ships to the 
owners which have been employed hitherto either as 
anne euuinshe «7 Samapame See & Wn sagetty of 
cases the work involved in bringing them back to thei 
Tapew tee © content, prem work for many 
rs g ty os It will be readily understood, there- 
ore, ship- ir establishments are now excep 


liners. 
The repair yards are situated at Southampton and 
are divided = ae &wo sections, one section being con- 
cerned with ocean-going vessels and rating within 
ae Salk Gate, Wale ee Olas meen aleenal oA 


ipped and self-contained, and is capable of under- 
taking normal voyage and repair work within its own 
organisation. Heavy machine shop, boiler, and foundry 
work, however, are carried out at the firm’s Woolston 
shipyard, as obviously it would be uneconomical to 
equip separate shops in order to undertake the relatively 
small amount of work of this order encountered during 
usual repairs. Equipment and material are t rted 
between the two repair yards and the Woolston ship- 
yard either by road or by the company’s ferry service 
across the River Itchen. The docks and Northam 
establishments are quite close to each other, and this 
has the advantage that in the event of a heavy pressure 
of work in any particular shop, it is possible for one 
section to relieve its counterpart. 

In the main, the two yards are similar, the docks 
establishment being larger than that situated at 
Northam, and as the latter is the more modern of 
the two, it is pro to confine our description to 
this Originally, the Northam yard was operated 
by Messrs. Day, Summers and Company, Limited, but in 
1928 it was taken over by Messrs. Thornycroft. For 
ten years it remained in much the «..me state as when 
taken over, being useg largely for the laying-up of small 
vessels and light repair work, an labour 
being supplied by the docks establi t. In 1938, 
however, the Northam yard was developed con- 
siderably, and although still controlled by the docks 
establishment, became a separate entity. During 
the war, the yard was developed aoe and, as 
previously mentioned, is now capable of repairing 
any class of vessel up to 1,500 tons; a general view 
of the yard as it appeared in June, 1944, is given 
in Fig. 1, on page 344. The greater part of the repair 
work is concerned with small coastal vessels and tugs, 
but a fair proportion of work is carried out on pleasure 
steamers and yachts. 

The accommodation for vessels is quite extensive, 
there being mud berths for some 20 vessels, two 
working jetties, and three slipways. The largest slip- 
way is illustrated in Fig. 2, on page 344; it was com- 
pleted as recently as 1946, and is capable of accom- 
modating vessels having a deadweight of 1,000 tons 
and a draught of 16 ft. The other two slipways are 
capable of handling ships of 350 tons 75 tons 
deadweight, respectively, the permissible draught in 
the case of the 350-ton Shavuy Weber 10 ft. A feature 
of the yard is a combined grid and inclined hard, to 
which a caisson has been fitted, so that work can be 
carried out on vessels at all states of the tide. The 
ground space has been concreted throughout, thus 
eliminating mud and improving the working conditions. 
The grid can accommodate vessels up to 120 ft. in 
length. The inclined hard is used for hauling vessels 
from the water either tor repair or storage, for which 

four portable cradles have constructed. 
Bach cradle is capable of accommodating vessels up to 
60 tons deadweight and they are hauled the 
yard by a modified Fordson tractor. The vessels are 
stored under cover, the maximum length of vessel that 
can be so accommodated being approximately 70 ft. 
The various mud berths, the slipways and the combined 
grid and inclined hard are provided with cranes and 
derricks ranging up to a capacity of 5 tons ; in addition, 
there is a 5-ton gantry which is used for the removal 
of engines. Electric cables have been laid throughout 
the yard, so that lighting, welding, and power points 
can be provided at each individual berth without 
recourse to portable generators. 

The workshops are exceptionally comprehensive for 





a yard of this nature, facilities being provided for 
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practically every kind of repair operation. The work- 
shop for each trade is separate, and in the case of the 
engine-overhaul shops there are two sections, one 
dealing with internal-combustion engines and the 
other with steam engines; in addition, the steam- 
engine shop handles general overhauls to such items 
as pumps, winches, etc. The motor shop is capable 
of carrying out repairs and overhauls to any type 
of engine up to 1,500 h.p., and the equipment includes 
cylinder borers, line borers, valve grinders, a hydraulic 
press and various machine tools. So far as is prac- 
ticable, all engines are tested for output after repair 
or overhaul, two Heenan and Froude dynamometers 
suitable for engines of 650 and 125 h.p., respectively, 
being provided for this purpose. The steam workshop 
and general fitting shop, on account of its more com- 
prehensive duties, is equipped with a wider varie 
machine tools than the motor shop, and these inclade 
radial drills, milling and shaping machines, and 
grinders. 

As would be expected, a considerable amount of 
carpenters’ work is involved in the refitting and repair 
of any type of vessel, so that the woodworking shop, 
which is illustrated in Fig. 3, on this page, is large in 
comparison with the other shops. The work of this 
pos doggy however, is by no means confined to 

, a8 it is capable of producing cabin furniture, 
sa during the refitting of the Queen Elizabeth and the 

Queen Mary, was fully employed in this class of work. 
In addition, such items as deck housings are manufac- 
tured, and the shops are equipped therefore with a 
variety of woodworking machinery which includes 
vertical-spindle moulders, planing and _ surfacing 
machines, morticing and tenoning machines, circular 
saws and jig saws. In accordance with usual practice, 
the shipwrights work separately from the carpenters 
and have their own shop, which is equipped with 
circular and band saws and a surfacing machine. 

Two separate plating shops have been established, a 
light plating shop to handle work entailing the use of 
plates up to % in. thick and a heavy plating shop for 
work requiring thicker plates. Each shop is equipped 
with the usual machinery, such as rolls, shears, etc., 
and the heavy plate shop includes a blacksmiths’ section 
which is provided with an air-operated hammer. The 
remaining shops include those for plumbers, electricians 
and boilermakers. The electricians’ shop is fitted with 
an Octopus testing machine, which is used for fault- 
finding on age ey motors and dynamos. 

One of the difficulties encountered by both ship- 
building and ship-repair yards is the keeping and issuing 
of stores, as these cover such a wide variety. At the 
Northam yard the stores have been divided into three 
sections, one storing and issuing heavy components 
and those items of equipment ordered for any particular 
vessel ; another dealing with what can best be termed, 
consumable stores; while a third handles electricians’ 
stores. A ship-repair yard, however, has the added 
complication of storing the equipment of the vessels in 
dock, either for repair or laying-up. To prevent any 

yen of this equipment being mistaken for the 
Erm 's property, a separate stores is provided which 
is divided into numbered sections corresponding to the 
various berths, and a vessel meres any berth is 
thus provided with ite own sto 

Since the end of the war, bo the ayers establish- 
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DIESEL-LOCOMOTIVE SHOP AT DERBY WORKS. 


ment and the Northam yard have been fully occupied 
with repairs to merchant vessels and the reconversion 
of liners from their war-time form for passenger service. 
For some years, Messrs. Thornycroft have been respon- 
sible for the periodical overhaul and maintenance of 
most of the Cunard-White Star Company’s vessels in 
Southampton, and recently they carried out a consider- 
able part of the work required for the reconversion of 
the Queen Elizabeth and the Queen Mary. Work 
in hand at present includes the reconversion from a 
troopship of the Orient Line S.S. Orontes, and the 
fitting of new boilers and auxiliaries to the Empire 
Doon, originally the German liner Pretoria. It is of 
interest to note that during the recent war the yards 
converted, refitted and repaired a total of 4,460 vessels. 





THE CAMBRIDGE INSTRUMENT COMPANY.—On Septem- 
ber 26, the board of directors of the Cambridge Instru- 
ment Company, Limited, gave a reception and dinner in 
honour of Councillor F. O. Doggett, J.P., the Mayor of 
Cambridge for 1946-47. Mr. Doggett joined the staff of 
the Cambridge Instrument Company in 1904 and has 
now completed 43 years’ service, the whole period being 
spent in the drawing office, where he now occupies the 
position of chief designer. He has been a councillor for 
71 years. 

INSTITUTION OF INCORPORATED PLANT ENGINEERS.— 
A western centre of the Institution of Incorporated Plant 
Engineers has been formed. The honorary secretary is 
Mr. A. H. Bishop, A.M.I.Min.E., chief engineer of Golden 
Valley Ochre and Oxide Company, Limited, Bristol. The 
next meeting of the centre will be held at the Grand 
Hotel, Bristol, at 7.15 p.m., on October 15, when Mr. E. 
Holmyard will speak on “‘ The Installation of Stand-by 
Generating Plant.” Further particulars regarding the 
Institution may be obtained from the secretary, Mr. 
Hadleigh S. Seaborne, 48, Drury-lane, Solihull, Bir- 
mingham, 

CouRSE IN GaS-TURBINE TECHNOLOGY.—Representa- 
tives of nine countries are attending a course in gas- 
turbine technology, which is being held at the National 
Gas Turbine Establishment School, at Lutterworth, 
Rugby. The course, which lasts for three weeks, has 
been organised by Power Jets (Research and Develop- 
ment), Limited, 8, Hamilton-place, London, W.1, follow- 
ing the success of an earlier course in aircraft gas turbines 
for foreign engineers, held in February. Sixteen 
gtaduate engineers, including professors and doctors, 
from Argentina, Belgium, Ozechoslovakia, Denmark, 
Holland, Egypt, Italy, Switzerland and the United 
States, are taking the course. In addition to basic 
academic theory, there will be a number of lectures by 
specialists on particular aspects of the work, and the 
whole range of gas-turbine applications will be covered. 
The cost of the course is 501., inéluding board and accom- 
modation, and the visitors, all of whom speak English, 
are living in the National Gas Turbine Establishment 
hostel. Power Jets (Research and Development), 
Limited, has the task of exploiting Government-owned 
patents and technology in the gas-turbine field. 














DIESEL-LOCOMOTIVE SHOP AT 
DERBY, L.M.S, RAILWAY. 


DIESEL-ELECTRIC locomotives for shunting are now 
well established on the London Midland and Scottish 
Railway. The company’s standard 0-6-0 350-hp. 
engine was introduced before the war, after trials lasting 
four years. Forty of these engines are now in service, 
and 42 were built for the Allied Armies during the 
war, and, as the chief mechanical engineer, Mr. H. G. 
Ivatt, M.I.Mech.E., announced in his contribution to 
the papers on “ Railway Power Plant” which were 
prepared for the recent centenary celebrations of the 
Institution of Mechanical Engineers, the company 
propose to build 100 more during the next six years. 
Diesel-electric locomotives will also be introduced 
shortly for main-line and branch-line passenger and 
freight services, as recorded on page 271 of our previous 
(163rd) volume. The company have, therefore, equipped 
a shop for the repair and construction of Diesel engines 
at their Derby works, and introduced a system of 
repair work, comparable with that already applied to 
steam locomotives. 

The somewhat dirty conditions inseparable from a 
steam-locomotive repair shop are not suitable for work 
on Diesel engines, and this has been recognised by allo- 
cating and equipping part of an existing paint shop at 
Derby works for this purpose. One bay of the shop 
has been partitioned off, as shown in the accompanying 
illustration, and is now used for Diesel-locomotive 
building and repairs. The shop is about 450 ft, in 
length, and the bay is 45 ft. wide; there are three 
engine roads with pits. The road on the right of the 
gangway in the illustration terminates some distance 
up the shop, beyond which (in the near foreground) 
there are concrete erection berths for engines. Gantries 
have been erected to support two 50-ton travelling 
cranes with 10-ton auxiliary hoists, and the floor of 
the shop has been relaid with wood blocks. Adequate 
lighting fittings have been provided, and although, 
at present, portable inspection lamps are plugged in 
to low-voltage supply points, it is proposed to install 
pit lights at a later date. Several single- and three- 
phase power points have been fitted to provide current 
for portable welding sets and resistance-type rivet 
heaters. Pipe lines for compressed air, high-pressure 
oxygen and low-pressure acetylene run along each side 
of the bay, with delivery valves at intervals. A store 
for spare parts has been arranged in the same building 
as the repair bay. It is convenient to the repair bay, 
and is served by a crane. 

The repairs to Diesel-electric locomotives which are 
carried out in this shop are classified as “ general,” 
“service,” or “ casual,” similar to those for steam 
engines, the two former being on a mileage or time 
basis. A general repair is carried out every 60,000 
miles, or seven to eight years, and includes repairs to 
wheels, axleboxes, guides, jackshaft or traction-motor 
axle bearings, springs, and brake cylinders and gear. 
The Diesel engine and auxiliaries are completely 
stripped, the commutators are skimmed and under-cut, 


windings are cleaned and re-impregnated, the crank- 


shaft is reground and the locomotive is repainted. 
Service repairs are carried out after 25,000 to 30,000 
miles running, or three to four years after the previous 
service or general repair—which ever is the more 
recent. They include the partial stripping of the engine 
for attention to bearings, pistons, valve-gear and fuel- 
injection equipment. [Electrical equipment and 
auxiliaries are examined, air reservoirs and brake gear 
are tested, and, if necessary, the tyres are re-turned 
and the axleboxes repaired. The annual mil of 
about 8,000, which is implied in the time and 

bases for repairs, may seem low for a locomotive, but 
it must be remembered that these figures apply to 
shunting locomotives. A casual repair is carried out, 
as its name implies, when the necessity arises. 

A general repair to a Diesel-electric locomotive is 
organised in six sections; (1) frames with stretchers, 
wheels, axleboxes, fuel tanks, radiator, cab and super- 
structure ; (2) engine and generator unit ; (3) traction 
motor or motors with associated gearing; (4) control 
cubicle and gear; (5) auxiliaries, such as air com- 
pressors or exhausters, blower motors and fans, exci- 
ters, and oil-pump motors; (6) brake gear, cylinders, 
valves, draw- and buffing-gear, and springs and links. 
Repair work on these sections proceeds simultaneously. 
Locomotives for repair enter the shop on the side road, 
which is shown in the distance on the right of the 
illustration, and are stripped there. All the internal 
parts of the engine are cleaned in a trichlorethylene 
degreaser, examined, and marked for repair or renewal 
as may be necessary. They are stored in racks, and 
when all replacement parts have been received, the 
complete set of engine parts is issued to the repair 
section. An overhead runway with electric hoists 
serves the degreasing tank, examination and. repair 
benches, this ensuring prompt movement of parts 
without recourse to the overhead cranes. Main- 
engine bedplates are cleaned and re-painted, and 
placed on the concrete erection berths. The main 
bearings and crankshaft are then refitted. If four or 
more (of the total of seven) bearings require renewal, 
the complete set is renewed, but if less than four, 
the bearings concerned are replaced and aligned with 
the existing bearings. Big-end bearings are dealt 
with similarly. A Churchill 36-in. by 144-in. crank- 
shaft-grinding machine in the Derby-works machine 
shop is used for the main and big end journals. Cylinder 
liners are renewed or re-jointed, and push-rod and 
fuel-pump gear, fuel pumps, camshaft driving gear and 
bushes are replaced or repaired as required. 

Electrical components are sent to the existing 
electrical repair shop in the works, and all parts of 
the mechanical transmission and brake rigging are 
sent to the machine shops engaged on similar work for 
steam locomotives. Complete repairs to injection 
equipment are not yet undertaken, the fuel pumps 
being sent to the manufacturers. It is hoped to install 
equipment for dealing with this part of the work at a 
later date. While the various parts of the locomotive 
are being examined, repaired, or replaced, in the 
manner which has been briefly indicated, the stripped 
frames are cleaned and then transferred to the middle 
road of the bay, adjacent to the repair-section work 
benches, The frames are repaired and the erection 
of the locomotive is then started, the locomotive being 
moved periodically in stages along the road. The 
middle road of the bay is also used for the construction 
of new Diesel locomotives, in three stages. Diesel 
engines from breakdown cranes and other equipment 
are also sent to the repair shop for attention. 

Completed locomotives, whether new or repaired, 
are tested on two testing berths on the third road, 
but not visible in the illustration. There are overhead 
tanks for fuel oil, lubricating oil and cooling water, 
and hoods for discharging the exhaust gases to the 
atmosphere. The overhead fuel tank is supplied from 
an outside storage tank of 7,000-gallons capacity, a 
float-operated switch in the overhead tank controlling 
an electrically-driven pump. When a Diesel-electric 
locomotive is being tested, load is applied to the 
generator by a water resistance, the tank containing 
the water forming the negative electrode. The tank is 
situated in a special building outside the main shop, 
and the load is varied from zero to 650 brake horse- 
power as required, from within the shop, by means of 
a@ motor-controlled positive electrode. The tests 
require all power equipment of the locomotive to 
conform with the recorded test res for the same 
equipment when new. A movable testing platform, 
carrying necessary instruments and suitable for 
connecting to a locomotive on either testing berth, is 
being constructed. 





RapaR CONTROL OF MERSEY FERRIES.—It is an- 
nounced in The Times that the new radar control tower 
at Seacombe was successfully tested on Friday, Septem- 
ber 26, although the fog in the Mersey was not dense 
enough to hold up the normal ferry traffic. In the past, 
the rule has been that a ferry boat shall not leave the 
stage until the incoming vessel is in sight. This will not 





be necessary with radar control. 
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London. 4 

(Cantab.), Nottingham; Frank Elshaw Clark, Man- 
chester ; Major George Claudius Coode, M.B.E., 
B.A. (Cantab.), R.E.; Lieut. (E) Robert Douglas 
, R.N., Iver, Bucks ; Samuel Sidney Gill, B.So. 

Tech. (Manch.), Manchester; Thomas Graham, B.Sc. 
(Glas.), eh Yon 5 ee = af ay ~ Philip 
tab.), Billingham, . Durham ; 

Onell oess Harvey, London, N.W.1; Ian Henry 
— > (Glas.), Manchester, 17; James Vernon 


Holt, B.Sc. (Manch.), Billingham, Co. Durham; 
Charles Eric Hood, Manchester; Albert Edward 
Howkins, ; Comdr. (E) Leonard Frank 
Ingram, R.N., w-in- ; i 

t, U; B.E. Africa; Jack Mackley. B.Sc 
(Eng.) (Lond.), Ahmeda India ; 


Muntz, M.A., M.A.I. (Dublin), Guildf ; 
fea oe a B.Sc. (Eng.) (Lond.), Derby ; Wilfred 
Newton, Live l, 20; Aubrey Franklyn 
Pool, B.Sc. (B’ham), Hayle, Cornwall ; Ronald Ryding, 
Blackburn; Lieut. (E) John Richard Seear, R.N., 
Bath; Walter Smith, Stoke-on-Trent; Alexander 
Wilsonj Glasgow. 
Associate to Associate Member—Richard Fox, 
Gloucester. 


Graduate to Associate Member.—Captain Donald | inc} 


Armitage, R.E.M.E., S.E.A.C.; Major William James 
Erwin Brecher, 


Armst R.E.M.E., S.E.A.C.; 
Wembley’ Thomas Oldham; Horatio 


Calveryley, 
Guy Campbell, M.A. (Cantab.), London; 
Chien, London ; John Edward James Chignell, 
Coventry ; John Stainton Corry, B.Sc. (Eng.) (Lond.), 
isley ; Alastair Campbell Crockatt, Glasgow ; David 
Tudwal Davies, M.Eng. (L’pool), London; Eric Daw- 
son, Co ; Thomas Deighton, D.S.C., M.A. 
(Cantab.), Stapleford; Alfred Fletcher, Bolton; Wil- 
liam Gordon, m; John Heaton Harris, London ; 
George Spencer Harry, Kingston-upon-Thames ; Gordon 
Lewis Hart, Loughborough; Geoffrey Harvey, Farn- 
borough; Henry Osborn Hensman, B.Sc. : 
(Lond.), Farnborough ; James Holmes, B.Sc. (Glas.), 
Kilbarchan, Renfrewshire; William Taylor Kirkby, 
Farnborough; Raymond David Knight, London; 
Morton, Chesterfield ; Major George Buchanan 
Nicol, M.C., R.E.M.E., Secunderabad, India; Lieut. 
(E) Thomas George Pickering, R.N., Devonport. 





THE IRON AND STEEL INSTITUTE. 


THE annual autumn meeting of the Iron and Steel 
Institute will be held in London, at the offices of the 
Institute, 4, Grosvenor-gardens, S.W.1, on Wednesday 
and Thursday, November 12 and 13. The first session 
will commence at 10 a.m. on November 12, when, after 
transacting the official business, there will be a joint 
i 4 and 
istics in Steel,” by Professor 
J. H. Andrew, Dr. H. Lee, and Messrs. H. K. Lloyd 

- Stephenson ; and “ Hydrogen in Steel Manu- 
facture,” by Dr: C. Sykes, F.R.S., and Messrs. H. H. 
Burton and C. C. Gegg. The remainder of the morning 
session, from 11.45 to 1 p.m., will be devoted to the 
jeint diseussion of three papers, the first of which is 
“ Brittle Fracture in Mild-Steel Plates,” by Mr. W. 
Barr and Mrs. C. F. Tipper; the second, “The Effect 
of the Manganese-Carbon Ratio on the Brittle Fracture 
of Mild Steel,” by Mr. W. Barr and Mr. A. J. K. Honey- 
man, and the third, ““Some Factors Affecting the 
Notched-Bar Impact Properties of Mild Steel,” also by 
Messrs. Barr and Honeyman. 

The first portion of the afternoon session on Novem- 
ber 12, from 2.30 to 4.15 p.m., will be given over to 
the joint discussion of three papers, namely, “ A Note 
on Variations in Producer-Gas Quality,” by Mr. J. E. 
de Graaf, and “‘ The Distribution of 1 in Gas Pro- 
ducers,” and ‘‘ Experiments on Gas Flow in Producer 
Fuel Beds,” both of which are by Mr. M. L. Hughes. 
From 4.15 until the close of the session at 5 p.m., the 
meeting will discuss a paper on “A Photo-Electric 


presen discussed 
the first, entitled ‘‘ The Fluidity of Steel,” by Dr. 
Jackson, Mr. -D. Knowles, Mr. T. H. Middle and 
Professor R. J. Sarjant, from 10 to 10.45 a.m.; the 
second, on “ The Mechanism of Carbon Removal by 
Oxidation from the Bath in the Open-Hearth Furnace,” 
by the late Dr. A..H. Jay (to be presented by Mr. G. E. 
Speight), from 10.45 to 11.45; 


)| There are, however, certain features and i 


is 

systematically and regularly, and if sub- 
mitted to careful examination each day by the engi- 
neer-in-charge or other responsible person. the log-sheets 
should go far towards ensuring i 
the quantity 


ceeding leg. 

exceeding 100 ft. The duties of power-driven circu- 
lators vary so greatly that standardisation of their 
performance has not been found practicable. The 
designs of makers differ and continuous development 
renders detail standardisation also impracticable ; no 
attempt, therefore, has been made to restrict design. 
rements 
nefit of 
purchaser and the specification 
provides a basis whereby satisfactory circulators for 
any particular scheme may be obtained. The ifica- 
tion contains clauses relati 

ment, alignment, site assem 

[Price 2s., postage included. ]} 


to materials equip- 
, installation and testing. 





BOOKS RECEIVED. 


The Birmingham Exchange. Directory of Members, Sub- 
scribers and Representatives, 1947. The Secretary, 
The Birmingham Exchange, Birmingham. 

Ministry of Fuel and Power, and British Intelligence 
Objectives Sub-Committee. Technical Report on the 
Ruhr Coalfield. By a Mission from the Mechanisation 
Advisory Committee of the Ministry of Fuel and Power. 
Volume III. Appendix No. 23. Designs for Airlocks 
in Shafts. By K. BRAuNFELD. (Price 9d. net.) 
Volume III. Appendix No. 29. The Advantages of 
Permanent Coal Face and Roadway Lighting. By Dr. 
Ine. BERNHARD PassMaNn. [Price 9d. net.] H.M. 
Stationery Office, Kingsway, London, W.C.2. 

United States National Bureau of Standards. Circular 
No. ©0458. Chemistry of Collagen. By Joseru R. 
KanaGy. Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D.C., U.S.A. 
[Price 10 cents.) 

United States National Bureau of Standards. Miscellaneous 
Publication No.M185. Rubber Research and Technology 
at the National Bureau of Standards. By LAWRENCE A. 
Woop. Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington 25, D.C., U.S.A, 
{Price 10 cents.] 


Engineering, Building, Quarrying. In English, French 
and Spanish. The Federation of Manufacturers of 
Contractors’ Plant, River Plate House, 12-13, South- 
Place, London, E.C.2. [Free.] 


. | Metropolitan Water Board. Forty-Fourth Annual Report 


for the Year Ended 31st March, 1947. P. 8. King and 
Staples, Limited, 14, Great Smith-street, Westminster, 
London, 8.W.1. [Price 5s.] 


. | Ministry of Works. Post-War Building Studies. No. 27. 


Heating and Ventilation of Schools. By the Heating 
and Ventilation (Reconstruction) Committee of the 
Building Research Board of the Department of 
Scientific and Industrial Research. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 6d. net.] 


Ingenieure, Baumeister einer besseren Welt. Die Rolle von 
Ingenieuren und Technik im Leben der Volker. By 
Dr. Ine. FRIEDRICH MUNZINGER. 


Springer-Verlag, 





Berlin. 





Sir Samuel as chairman of Guest, Keen and Nettletolds, 
Mr. F, W. Everarp, of London, and Mr. Ipwy, 


Shipping and Aircraft, 14, Blythswood-square, Glasgow, 
C.2. Mr. H. lan Maciver, Mr. T. PreRPor and Mp 
W. L. Ropinson have been elected to the Liverpoo} 
Committee of the Corporation. 

Dr. H. J. Govan, O.B., M.B.E., F.R.S., has been 
awarded the Medal of Freedom, with Silver Palm, by the 
Government of the United States. 


The London Passenger Transport Board announce 
that, following the appointment of LorD AsHrimtp x 
a member of the British Transport Commission, he has 
resigned his membership of the Railway Executive 
Committee. The Minister of Transport has appointed 
Mr: A. B. B. VALENTINE to succeed Lord Ashfield ag 
membet of the Railway Executive Committee. 4, 
announced on page 274, anfe, Mr. Valentine has been 
made a member of the London Transport Executive, 


Mr. E. H. Arnmrrace has resigned his position as 
chairman of the Hoffmann Manufacturing Company, 
Limited, but retains his seat on the board. 

Mr. P. M. Cooke, Mr. G. Hoyie and Mr. D. My. 
Lewis have joined the staff of the British Iron and 
Steel Reseatch Association. Mr. Cooke is to be in the 
mechanical working division and Mr. Lewis in the physics 
laboratory. 

Mr. L. H. Cooper, who joined the Mond Nickel 
Company, Limited, in 1926 and was secretary of the 
company for 11 years prior to his election to the board 
in 1945, has been appointed assistant secretary and 
assistant treasurer of the International Nickel Company 
of Canada, Limited. This appointment is additional to 
his present position in the Mond Nickel Company and 
he will continue to be located in London. 

Dr. F. Atan Topp, B.Sc., A.M.I.Chem.E., formerly 
chief engineer of Messrs. Ward, Blenkinsop and Company, 
Limited, has joined Genatosan Limited, as production 
manager. 

Mr. S. THomson and Mr. J. Grason have been elected 
executive directors of Messrs. Colvilles Limited, 195, 
West George-street, Glasgow, C.2. 

SquaDRON-LEADER R. H. Marks has been appointed 
assistant secretary of the North-Western regional office, 
Manchester, of the Federation of British Industries, 21, 
Tothill-street, London, 8.W.1. He succeeds Mr. W. R. 
EDIE, now secretary of the South-Western region of the 
Federation, at Bristol. 

Mr. M. L. G. Batrour, O.B.E., has been appointed 
chief information officer, Board of Trade. His duties 
will include those previously performed by the Director 
of Public Relations and he will also supervise overseas 
information activities, which will continue to be directed 
by Mr. R. K. Bacon. 

A subsidiary company of Messrs. THos. W. Warp, 
Luoarep, Albion Works, Sheffield, has been founded in 
Antwerp under the style of Socrtr# THos. W. Warp 
(Beterum), 8.A., 8, Longue Rue des Olaires, Anvers, 
Belgium. 

THE AUTOMATIC CoaL CLEANING CoMPANY, LIMITED, 
manufacturers of coal-washing plant, have removed to 
more commodious premises at 66, Lowther-strect, 
Carlisle. 

ASSOCIATED BRITISH Or. ENGINES, LimITED, Duke’s- 
court, 32, Duke-street, London, 8.W.1, announce that 
@ new company, ScorTisH Om. ENGINES, LiMiTED, has 
been registered in Scotland to manufacture small indus- 
trial Diesel and petrol-paraffin engines in a new factory, 
to be known as the Gowkthrapple Works, which is being 
built at. Wishaw on the site of the old Pather Ironworks. 
The directors of the new company are Mr. ALAN P. GooD 
(chairman), the Hon. A.C. GEppDEs, Mr. R. W. RICHARDS, 
CoLonEL H. T. THORNLEY, and Mr. A. McBAIN. 

The Heating Division of Messrs. JosHua BiGwooD 
AND Sons, LimiTED, Wolverhampton, have moved their 
London office to 41-42, Parliamént-street, S.W-1 
(Telephone : WHItehall 0748.) Mr. H. C. Wixtiams #8 
the firm’s representative at this office. 





TRANSATLANTIC FLIGHT BY PILOTLESS PLANE.—The 
United States Army Air Force automatically-controlled 
Skymaster which, as recorded on page 327 ante, flew to 
this country on Monday, September 22, made a success: 
ful return flight on Tuesday, October 7, from Lyneham, 
Wiltshire, and reached Stephenville, Newfoundland, 
under full radio control. The pilot, however, operated 
the machine for landing, as Stephenville is not equipped 
with apparatus for that purpose. There were 11 pas- 





sengers, and 3,500 gallons of fuel on board. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Improvement in fuel deliveries is 
exercising @ favourable influence on iron and steel pros 
ducing plants, but the total tonnage output is still 
greatly short of customers’ requirements, and, to ensure 
larger supplies for export, commodities threaten to be 
rationed more seriously than ever. The output of Cleve- 
jand ironstone is at a low level, but imports of high- 
graae foreign iron ores are maintaitied on a substantial 
scale. The rise in fuel prices and the increase in railway 
rates, which be came operative in October, have necessi- 
tated an advance in the market values of iron and steel 
to higher figures than have ruled since 1940. The 
available tonnage is distributed with great care and it is 
feared that the unavoidable cut in the allocations of 
parcels for home purposes may result in unemployment 
of a large number of men. 

Foundry and Basic Iron.—Foundries are still receiving 
only very moderate supplies of pig-iron. The shortage 
necessitates the continued heavy use of cast-iron scrap 
and seriously retards the much ded increase in prod 
tion of light castings. More foundry pig and scrap is 
required also to deal satisfactorily with the production 
of castings and the urgent needs must have close atten- 
tion as soon as conditions permit movement in that 
direction. The make of basic iron has been increased 
sabstantially by the lighting-up of an exceptionally large 
newly-erected blast-furnace at Consett and the re-kindling 
of two blast-furnaces at the Warrenby works of Messrs. 
Dorman, Long and Company after re-lining. A third 
furnace has been put out of action for similar treatment, 
and at Consett an obsolete stack has been blown out. 
These changes ensure a very considerable increase in 
the make of basic iron for the steel plants. 

Hematite, Low-Phosphorus and Refined Iron.—Makers 
of East-OCoast hematite are handling consumers’ increas- 
ing requirements satisfactorily. Low- and medium- 
phosphorus grades of iron are still wanted in larger 
quantities than are obtainable and a steady demand for 
refined iron takes up all saleable producta, | 


Manufactured Iron and Steel.—Semi-finished and 
finished-iron firms have contracts to execute that will 
keep them actively engaged for some time and steel 
manufacturers have sold most of their producte as exten- 
sively as conditions permit. Steel semies are somewhat 
less scarce than of late, but makers are still unable to 
cope fully with the requirements of the re-roliers and the 
odd parcels of foreign products offered are promptly 
taken up. All finished-steel producers on the North- 
East Coast have much more work than they can handle, 
Larger steel allocations for shipbuilding are persistently 
called for. Many orders in band for vessels are for 
foreign owners, and shipbuilders state that they could 
take double the tonnage of steel that they are receiving. 
The pressure for colliery equipment is intense, and all 
descriptions of sheets and railway material are in very 
strong request. 








Tue Late Mr. E. T. Gostin.—We regret to record the 
death of Mr. Ernest T. Goslin, which occurred at North- 
wood, Middlesex, on Tuesday, September 23. Mr. 
Goslin began his technical career with Messrs. Crompton 
and Company, Limited, and was afterwards, for eighteen 
years, chief electrical engineer of the Glasgow Tramways 
Department. In 1920, he was appointed general manager 
of the Clyde Valley Electrical Power Company, and in 
1933 became contracts manager to the Central Electricity 
Board. He retired in 1943. He was elected an associate 
of the Institution of Electrical Engineers in 1897 and 
transferred to the class of member in 1910. 





INSPECTION Prrs FOR UNDERGROUND RAILwayY STOCK. 
—Inspection pita on both sides of the track, in addition 
to the usual central pits, have beev provided at some of 
the railway depots of the London Passenger Transport 
Board. They are intended to facilitate work on the 
equipment compartments (containing contactors, com- 
pressors, rheostats, etc.), which are mounted under the 
cars to obtain the maximum passenger accommodation ; 
and théy also render shoe beams, axleboxes and trip gear 
more accessible. The side pits for underground-railway 
stock are each 3 ft. 8 in. in depth and 1 ft. 9 in. in width, 
and the rails are supported by -longitudinal sleepers on 
concrete walls 1 ft. 6 in. thick at the top and 1 ft. 10 in. 
thick at the bottom. The pits for surface-railway stock 
are only 2 ft. in depth, but otherwise are generally similar. 
Openings in the walls, between the central and side pits, 
are provided at intervals, to facilitate drainage to 
the sumps in the central pits. The first side pits to be 
installed by the Board; are at the Neasden depot ; others 
have been provided at the new depots at Hainault, Ruislip 
and Aldenham, and existing depots may be similarly 
equipped. “It has been found that the shallow pits are 
better than the deep pits, and they will be standard in 
all new depots. 


NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—Repeating a warning which 
South Wales exporters have been giving for a long time 
past, Sir Charles Reid, one of the two production directors 
of the National Coal Board, who has recently returned 
to this country from Canada, said that unless shipments 
of British coals were resumed within a reasonable time, 
the Canadian market would be lost. He reported that 
Canadians were anxious to secure South Wales anthra- 
cites. Before the war, Canada was of growing importance 
to the local anthracite trade and was one of the largest 
customers. For some time limited quantities of good- 
quality anthracites have been made available for delivery 
to the Dominion, but they have been quite inadequate 
to meet the total requirements. Local shippers have 
drawn attention to the danger of losing foreign trade 
unless some shipments, even of only token quantities, 
could be allowed, and have recalled past experience that 
trade once lost was extremely difficult to recover. 
Trading on the steam-coal market has kept within very 
narrow limite throughout the past week. Inquiry on 
home account has been brisk, but although productions 
from the mines have shown steady improvement, the 
amount of coal available was not enough to meet all 
needs. As a result, operators concentrated on main- 
taining supplies to the essential home consumers and had 
to scrutinise all other new orders very closely before 
concluding business. Exports, except for some limited 
quantities of anthracites for Canada and some steams 
for Eire, have been at a standstill. Bunkers were in 
steady request, while patent fuel and cokes were in keen 
demand and were not easy to secure. 

Swansea Steel-Sheet Industry.—The market report 
prepared and issued by the Incorporated Swansea 
Exchange states that, last week, business in tin-plate 
was slightly less active. Most makers have well-filled 
order books and are inclined to await developments 
before accepting the business offered them by home 
consumers. In the export market, conditions remain 
quiet, chiefly owing to limited supplies. Steel sheets 
continue in demand and makers, being heavily committed 
for some months ahead, are only accepting orders of 
high priority. Iron and steel scrap is in demand and 
supplies appear to be less plentiful. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Staggered hours are in operation in 
many works in a scheme to effect saving of fuel. Manu- 
facturers are perturbed by the enforced disturbance of 
production programmes which are suffering already from 
lack of fuel during the colliery strikes. They are not 
convinced that the scheme is the best that could have 

been devised and express the opinion that it would have 
ice Sedu to tare tak tha cameneuiadier ts Gb tenn 
of employers and employees. There is still a grave 
shortage of steel ; it is impossible to overtake the arrears 
which accumulated when gas supplies had to be drasti- 
cally curtailed at first and then cut off when the “ stint "| Co 
strike was in progress. Steel concerns are short of 
1,000 employees, and it is the intention of the Employ- 
ment Exchanges to draft that number, if possible, into 
Sheffield under the Direction of Labour arrangements. 
There are no houses for them, and it has been necessary 
to invite householders in the industrial parts of the city 
to offer accommodation. There is a good deal of work 
on hand in engineering works in connection with the 
re-equipment and modernisation of iron and steel works. 
Makers of continuous and semi-continuous mill plants, 
embodying new features in rolling technique, are busily 


employed, and there is a good forward order book for | P-m. 


plant and auxiliaries for steelworks and the non-ferrous 
metals trade; a large proportion is on export account. 
All makers of steel products are short of steel, and at the 
moment it is a moot point whether the steel or the fuel 
shortage is the more serious. 


South Yorkshire Coal Trade.—Coal production is 
steadily increasing, and at several South Yorkshire pits 
the miners are trying to make up for time lost during | ‘ 
the disputes. They have been concerned by the arrival 
at Hull, and distribution to local industry, of Polish as 
well as American coal. Outcrop-coal production is also 
being increased; an additional working being a drift 
mine at Wentworth with a seam 8 ft. thick having an 
estimated yield of 500,000 tons. Gas coal is in short 
supply, but the operation of coke-ovens at full heats 
has permitted an increase in the supply of coke-oven 
gas through the South Yorkshire Gas Grid and other 
pipelines. [Electricity generating plants have satis- 
factory reserves, but house coal is in short supply. 





“ ENTERPRISE SCOTLAND” EXHIBITION.—The closing 
date of the ‘‘ Enterprise Scotland” Exhibition, which 
was to have been September 30, has now been fixed 





for Saturday, October 18. 


NOTICES OF MEETINGS. 


—_—-—— 


It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—Western 
Centre: Monday, October 13, 5 p.m., Institute of 
Engineers, Park-place, Cardiff. Chairman’s Address, by 
Mr. J. B. Gwynne Lewis. South Midland Cenire : 
Monday, October 13, 6 p.m., Grand Hotel, Birmingham. 
Ohairman’s Address, by Mr. W. 8. Burge, and Coen- 
versazione. North-Eastern Centre: Monday, October 13, 
6.15 p.m., Neville Hall, Newcastle-upon-Tyne. Chair- 
man’s Address, by Col. G. G. Mallinson. Scottish Centre : 
Tuesday, October 14, 6.15 p.m., Royal Technical College, 
Glasgow, and Wednesday, October 15, 6 p.m., Heriot- 
Watt College, Edinburgh. Chairman’s Address, by Mr. 
H. M. Speirs. Radio Section : Wednesday, October 15. 
5.30 p.m., Victori kment, W.C.2. Chairman's 
Address, by Mr. ©. E. Strong. Installations Section : 

Thursday, October 16, 5.30 p.m., Victoria-embankment, 
W.C.2. Chairman’s Address, by Mr. R. H. Rawil. 
Measurements Section: Friday, October 17, 5.30 p.m., 
Victoria-embankment, W.C.2. Chairman’s Address, by 
Mr. D. OC. Gall. 


JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Monday, October 13, 7 p.m., 16, St. Mary’s 
Parsonage, Manchester. Annual Meeting. ‘“ Steam 
Economy in the Process Industries,” by Mr. G. A. J 
Begg. Institution: Friday, October 17, 6.30 p.m., 39, 
Victoria-street, S.W.1. “Maximum Demand and the 
Tariff,” by Mr. V. A. Vuille. 


INSTITUTION OF PRODUCTION ENGINEERS.—Luon Sec- 
tion: Monday, October 13, 7 p.m., ‘iiown Hall, Luton. 
“ American Production,” by Mr. E. W. Hancock. 
Birmingham Section: Wednesday, October 15, 7 p.m., 
James Watt Institute, Birmingham. ‘“‘ Payment by 
Results,” by Mr. E. C. Gordon England. Glasgow 
Section: Thursday, October 16, 7.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Colour Schemes for Factories and 
Machines,” by Mr. 8. A. Wood. 


INSTITUTION OF COHEMICAL ENGINEERS.—Tuesday, 
October 14, 5.30 p.m:, Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, S.W.1. Hinchley 
Memorial Lecture on “‘ Relaxation Methods,” by Dr. R. V. 
Southwell, F.R.S. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, Octo- 
ber 14, 5.30 p.m., 85, Minories, E.C.3. “ Developments 
in Photo-Elasticity,” by Dr. J. Ward. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, October 14, 5.45 p.m., 2, Savoy-hill, W.C.2. 
Presidential Address, by Mr. H. Nimmo (with film). 


ILLUMINATING ENGINEERING Society. — Tuesday. 
October 14, 6 p.m., School of Hygiene and Tropical 
Medicine, Keppel-street, W.0.1. Presidential Address, 
by Dr. J. W. T. Walsh. 


INSTITUTION OF OrviL ENGINEERS.—North-Western 
Association: Tuesday, October 14, 7 p.m., Technical 

College, Library-street, Wigan. ‘‘ Open-Cast Ooal Pro- 
duction,” by Mr. Arthur Monk. Glasgow Association : 
Friday, October 17, 6.15 p.m., Royal Technical College. 
Glasgow. Vernon Harcourt Lecture on “ Naval Harbours 
and Bases,” by Sir Arthur Whitaker. 


INSTITUTE OF METAIS.—Wednesday, October 15: 
10 a.m., 2 p.m., and Thursday, October 16, 10 a.m.> 
2.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Symposium on “Internal Stresses in 
Metals and Alloys.” For programme, see page 322, ante. 


NEWOCOMEN SocreTy.—Wednesday, October 15, 5.30 
., Institution of Civil Engineers, Great George-street, 
$.W.1. “ Norris Locomotives in England, 1838-1842,” 
by Mr. P. C. Dewhurst. 


INSTITUTION OF MECHANICAL ENGINEERS.—FY orkshire 
Branch: Wednesday, October 15, 7 p.m., Royal Victoria 
Station Hotel, Sheffield. ‘‘ Combustion in a Solid Fuel 
Bed,” by Mr. S. F. Benson. Midland Branch: Thursday, 
October 16, 6 p.m., James Watt Institute, Birmingham. 

* Recent Researches on Deep-Dtawing Problems,” by 
Professor H. W. Swift. 


DreseL ENGINE USERS ASSOCIATION.—Thursday, 
October 16, 2.30 p.m., Caxton Hall, Victoria-street, 
8.W.1. “ Oil Engine-Driven Pumping Plant at Dunswell. 
Hull,” by Mr. OC. Green. 


INSTITUTION OF MINING AND METALLURGY.—Thursday, 
October 16, 5 p.m., Geological Society, Burlington House, 
Piccadilly, W.1. ‘‘ Shaped Explosive Charges,” by Mr. 
Gilbert McPherson. ‘“ Bauxite Formed in situ in Allu- 
vium, Siam,” ‘‘ Alluvial Cinnabar, Malaya,” and “ Joint- 
ing in Limestone of Two Malayan Gold Mines,” by Dr. 
J. A. Richardson. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 


SHIPBUILDERS.—Friday, October 17, 6.15 p.m., Literary 
and Philosophical Society, Newcastle-upon-Tyne. Presi- 








dential Address, by Mr. H. B. Robin Rowell. 
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EUROPEAN TRANSPORT. 


THE good progress which was made ‘in the rehabili- 
tation of Europe during the first 18 months of peace 
was not maintained in the winter of 1946-47 and sub- 
sequently. The reasons for this are set forth in the 
general report which the Committee of European 
Economic Co-operation have prepared for pre- 
sentation to Mr. George C. Marshall, United States 
Secretary of State, in response to his aid-for-Europe 
speech of June 5. For a consideration of the parti- 
cular problem of inland transport, however, it is 
sufficient to note that, despite the progress achieved 
by the transport administrations and the European 
Central Inland Transport Organisation, the stage 
had been reached where more positive international 
co-operation was required ; in particular, the supply 
of equipment from the United States to supple- 
ment Europe’s production was held to be desirable. 

The transport systems of Europe were seriously 
damaged during the war. Of a total of about 
2,000,000 wagons, 300,000 were destroyed and 
800,000 damaged, 600,000 were displaced from their 
home systems, and only about a quarter of the 
total locomotives and wagons could be used. Of 
the railway track, only 25 per cent., and of water- 
ways about 6 per cent., were in a serviceable 
state ; and 13,000 road bridges had been destroyed. 
The problems likely to be created had been con- 
sidered as early as 1941, when discussions took 
place between Allied European Governments on the 
reconstruction of their countries when Germany 
was defeated. The establishment in 1942 of a com- 
mittee to study the probable transport needs of 
Europe after the war was followed in May, 1945, 
by the Provisional Organisation for European 
Inland Transport, which was succeeded by the 
an Central Inland Organisation 
(Ecito) in September of the same year. The agree- 
ment establishing Ecito was signed by representa- 


Ne. 4263. 





slovakia, France, Greece, Luxemburg, the Nether- 
lands, Norway, Poland and Yugoslavia ; Denmark 
joined later. 

Ecito dealt first with problems of immediate 
urgency to restore essential transport. At that 
time, the distribution of wagons throughout Europe 
bore no relation to traffic requirements. In August, 
1945, therefore, it was decided to introduce weekly 
compensatory movements of wagons, and the Paris 
Wagon Exchange Commission was established to 


3) | implement this decision. A Wagon Repair Working 


Party was appointed to deal with repair problems, 
but, although their recommendations were generally 
followed, they were not enough. The main diffi- 
culty was that wagons could not be repaired effi- 
ciently so long as they remained outside their 
country of origin. The Working Party and the 
Wagon Exchange Commission accordingly recom- 
mended that wagons be returned by loading them, 
whenever possible, with goods destined for the coun- 
try of origin; and that damaged wagons should be 
sent back. About 170,000 wagons were repatriated 
in this way. Meanwhile, a census of locomotives, 
carriages and wagons had been started early in 1946 
as a basis for these and other arrange- 
ments. Although some countries did not co-operate, 
it was an immense task, involving about 1,500,000 
vehicles, many of which were very difficult to 
identify outside their country of origin, especially 
those on which the markings had been obliterated. 

Ecito consistently encouraged the increased use 
of inland waterways, especially the Rhine, to relieve 
the overloaded railways, and some success was 
achieved ; for example, by May, 1947, 60 to 70 per 
cent. of the coal exported from the North German 
mines was sent by barge. A study was also made 
of the rational use of sea ports, to minimise inland 
hauls, and assistance was given to countries in 
obtaining equipment and materials for the rehabili- 
tation of their ports. It was realised, too, that road 
transport could make an immediate contribution to 
transport requirements, and, accordingly, Ecito 
hastened the supply of vehicles and spare parts, 
especially from the United States and British 
Armies, and instituted the training of motor trades- 
men in repair work in France, Belgium and the 
Netherlands, by means of demonstration vans with 
expert teams. By these and other means, the 
complex organisation of international traffic was 
gradually revived. 

It will be seen from this necessarily brief review 
that Ecito, under Professor E. R. Hondelink, the 
Director-General, has done valuable work. It is 
unfortunate, therefore, that, because of the failure 
of Russia, Poland, and Yugoslavia to pay their 
agreed quotas of the budget, it was decided, in June, 
1947, to wind up the Organisation. The more 
important functions will be continued by the 
United Nations Economic Commission for Europe. 
Before handing over, however, Ecito published a 
review of the present state of European transport, 
and the prospects for the coming winter, in the 
20th and last issue of its monthly brochure, The 
Transport Situation in Europe. At a meeting held 
in May, 1947, certain countries forecast their 
inability to meet future demands. It was estimated 
that only 65 per cent. of the demands for transport 
could be met in the Anglo-American zone of 
Germany, and the situation was reported to be 
worse in some parts of Austria. The outlook for 
the autumn and winter, when some traffic may 
increase by as much as 70 per cent., was therefore 
regarded as serious. The priorities for the distri- 
bution of coal were not always reasonable, as is 
shown by the fact that sometimes there were coal 
trains to be hauled, but no coal for the locomotives 
to haul them. In some countries, 30 per cent. of 
wagons were still immobilised, awaiting repairs. 
The motive-power situation last winter was bad ; 
the Anglo-American zone, for example, had up to 
60 per cent. of locomotives out of service. 

The Organisation maintains that water transport 
and road transport are still not used sufficiently, 
and recommends that steps be taken to correct this. 
Wagon repairs must be expedited, and new wagons 
built (estimated at 100,000 a year for several years) ; 
all railways and Governments must co-operate in 
the economical use of wagons in traffic ; road and 
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to and from main railheads—should be developed * 
the comparatively light traffic of the summer should 
be taken as an opportunity to move coal in prepara- 
tion for the winter ; the 300,000 wagons still outside 
their countries of origin must be returned; the 
international peace-time rules governing the 
exchange of wagons should be restored as soon as’ 
possible ; and agreements should be reached on the 
operation of international road transport. 
While Ecito has been handing over to the 
Economic Commission, the urgent needs of European 
have been the subject of considera- 
tion at a higher level, namely, by the Committee of 
European Economic Co-operation which, as noted, 
has reported recently to Mr. Marshall. The report 
deals with proposals for the production of equip- 
ment during the four years 1948-51. It is expected 
that Europe will be able to produce most of the 
railway equipment needed and it is hoped to 
import the rest from the United States. Although 
9,378 locomotives will be required during the four 
years, production capacity in Europe is estimated 
at 11,965, the balance being available for export. 
Of 724,000 wagons required, 621,000 will be pro- 
duced in Europe, leaving 103,000 to come from the 
United States; and, of 24,300 passenger coaches 
needed, 21,700 will be produced, but, to economise, 
only 1,300 will be imported. There is expected to 
be a 41 per cent. deficit of the total requirements of 
timber sleepers, which are 12,290,000 cub, m., and 
although this can be met only partly by imports, or 
by using substitutes such as steel or concrete, it is 
felt that the recovery of rail transport will not be 
prejudiced seriously on this account. It is h 
that the participating countries will produce their 
own requirements of road vehicles, inland-waterway 
and port equipment. 

As the report to Mr. Marshall pointed out, 
transport is only one of several key services and 
commodities which are all interdependent. A failure 
of one can have disastrous effects on the others ; 
likewise, an expansion of each can have a cumulative 
stimulating effect upon the whole structure. An 
example of this interdependence is afforded in the 
report of the Anglo-American talks on Ruhr coal 
production, published in Washington on Septem- 
ber 10. The report notes that the present t 
resources are not sufficient to move all the coal 
which is even now available for use, and it recom- 
mends certain emergency measures. These include 
priorities for the supply of materials for t 
equipment ; an increased use of short-haul road 
transport to relieve rail transport; an increased 
use of water facilities by negotiating with the Low 
Countries for use of their ports, barges and tugs, to 
relieve rail facilities from Bremen and Hamburg ; and 
the renewal of negotiations with neighbouring coun- 
tries, i ly Czechoslovakia and Belgium, for 
the repair of immobile rolling-stock now in Germany, 

The Economic Co-operation Committee envisage 
an “expansion of inland t: facilities to 
a 25 per cent. greater load in 1951 than in 1938,” and 
the section on inland transport notes that an 
“expansion of economic activity in Europe will 
imply, in 1951, rail traffic of 854 million tons (against 
917 in 1937), and waterborne traffic of 174 million 
tons (against 150 in 1938).” A proposal for an inter- 
national wagon pool is being submitted for dis- 
cussion by the Economie Committee for Europe ; 
the problem of standardisation of wagon design is 
being referred to the International Technical 
Standards Conference; and the pioneer work of 
Ecito is recalled in the statement that “ further 

economy might be secured by inter- 
national study of the flows of traffic.” Clearly, 
therefore, the transport situation in Europe is 
adequately comprehended, and there is no doubt 
about what is required. It may be that, as sug- 
gested in a leading article in The Times, the require- 
ments of transport equipment have been over- 
estimated in relation to other requirements; the 
imports from the United States may not all be 
forthcoming; and production depends 
on many factors—indirectly, for example, on the 
National Coal Board resuming coalexports to 


“‘as soon as possible after April, 1948.” On the 
success achieved in the supply of transport equip- 
ment will depend, to a great extent, the future 


THE FORMAT OF 
TECHNICAL PERIODICALS. 


PROBABLY most practising engineers consult and 
study one or more ical periodicals in order to 
keep in touch with developments in their particular 
fields of work. In very many cases, also, they read 
articles in such publications as a natural result of 
their interest in technical and scientific matters, in 
the same way that others read literary publications 
because they are interested in the subjects dealt 
with. This latter form of activity naturally de- 
pends on the particular publication concerned ; 
some specialist trade journals are not likely to con- 
tain articles of concern to scientific readers in 
general. Although most engineers probably look 
at more than one technical periodical, few are 
likely to attempt to cope with the enormous mass 
of material which appears, weekly or monthly, 
throughout the year; this omnifarious activity is 
confined mainly to special librarians and officers of 
information departments, whose duty it is to scan 
the whole available field in order to discover any 
articles which may bear on the work of the organisa- 
tion which they serve. 

The specialised type of activity engaged in by 
information officers naturally causes them to lay 
stress on the value of uniformity of make-up and 
arrangement in technical periodi ; similarity of 
format in different publications facilitates their 
work. Although technical journals are not com- 
piled and published solely for the benefit of special 


oped | librarians, they certainly constitute an important 


class of user and it is reasonable that they should 
specify their particular requirements. The matter 
was dealt with in two papers read at the twenty- 
second annual conference of Aslib on September 21. 
They were presented by Dr. V. E. Parke, Intelli- 
gence Officer of the I.C.I. Billingham Division, and 
Mr. L. G. Patrick, Librarian of the British Non- 
Ferrous Metals Research Association, under the 
general title “‘ Format and Efficiency,” 
It is not necessary to repeat here all the details 
of the specification contained in these papers ; 
most of them conform to the practice already pur- 
sued by this journal. It is considered that general 
information about the publisher, subscription rates, 
etc., should appear in a regular position ; that the 
contents list should include all regular features ; 
and that an index of advertisements should be 
included. It is specified that advertisements should 
be kept clear of editorial matter and should be 
separately. It might appear that this latter 
arrangement would be a general convenience ; 
j ate frequently consulted solely for the 
of studying the advertisements, while, on 
the other hand, a reader concerned with a technical 
article is not assisted when it is interspersed with 
advertisements. The annoying practice of break- 
ing-up articles and continuing them on some remote 
page is deprecated. One of the suggestions for 
which it is difficult to see any justification, however, 
is that the editor’s name should be given. This is in 
accordance with the practice of ENGINEERING, but 
contrary to that of many technical periodicals. If 
the publishers do not wish to give the name of the 
editor it would not appear that librarians have any 
right to require it. 

The main feature in which this journal departs 
from the requirements laid down is in the size of the 
page. The question was dealt with by Dr. Parke, 
who, however, did not make a special case in term? 
of library technique ; he repeated suggestions made 
by the Institute of Incorporated: Practitioners in 
Advertising. This question is not new ; it has been 
the subject of much attention in the It will 
not be discussed here further than to say that, if a 
journal is to reproduce large engineering drawings 
on a scale which will make them of any value to 
the reader, it will require a page size bigger than the 
maximum specified. It is understandable that this 
matter is of little importance to librarians and 
information officers. Their business is to find 


Europe | articles, not to study them, and if they can point 


out to the department which they serve that a 
certain journal contains an article ing with a 
subject of present concern, they will have done their 





of Europe. 


ing the article are on so small a scale as to he 
practically useless. 

Two small matters, which rather suggest that 
information officers would like other people to do 
some of their work for them, concern titles of 
journals and the publication of indexes. In con. 
nection with the former, Dr. Parke requires that 
titles of journals should be “ clear, short and easily 
abbreviated.” Again, this journal is not seriously 
concerned in this matter, as its title is certainly 
clear and it is one of the few in the country which 
is comprised in a single word. The general proposi- 
tion cannot, however, be accepted without demur, 
Mr, Patrick also referred to this matter and criticised 
Aslib’s own practice. Full reference to its main 
publication is of the form, Report of Proceedings of 
the Sith C of the Association of Special 
Libraries and Information Bureaux. He suggested 
that this might be replaced by Aslib Proceedings, 
This is short, but it is very far from clear. Mr. 
J. L. F. Brimble, the editor of Nature, who spoke 
in connection with these papers, stated that the 
number of copies of his periodical sold in Russia 
is greater than the number sold in Great Britain, 
and it seems likely that the abbreviated form of 
title suggested for the Aslib publication would be 
incomprehensible to many foreign readers. The 
current practice of coining new words from the 
initial letters of organisations is becoming a pest. 
They may be understood in the limited circles which 
happen to be concerned with some particular acti- 
vity, but are irritating and often useless to other, 

If librarians wish to abbreviate titles of journals 
(or articles) for their own convenience, there is no 
reason why they should not, but there are many 
reasons why they should not expect other people to 
do it for them. An article in the September issue of 
The Journal of the Institution of Electrical Engineers 
bears the title ‘The Modernization of the Inter. 
national Telephone Service, and its Reaction on 
National Telephone Systems.” This is clear, but 
not short. It may or may not be easily abbre- 
viated, depending on the ingenuity of the abbrevia- 
tor, but there is no justification for claiming that 
the author should emasculate his title for the benefit 
of indexers. 

The second example of an apparent effort to 
move some of the responsibilities of librarians on 
to other shoulders was given by Dr. Parke. He 
hoped “that we have seen the last of the trouble- 
some war-time practice of requiring special appli- 
cation to be made for an index.” If Dr. Parke 
could induce the Paper Controller to furnish pub- 
lishers with supplies a little nearer to their proper 
requirements, they might reconsider their present 
procedure, but as long as any journal publishing » 
substantial index must eke out the inadequate 
quantity of paper available by withholding indexes 
from those who do not require them, the practice 
likely to continue. Dr. Parke hoped that “ libraries 
would not be permanently penalised for missing a 
small notice appearing at an ictable time. 
As far as ENGINEERING is concerned, the date on 
which the index will be available is unpredictable 
in present circumstances, for reasons which we need 
not elaborate, but if, shortly after the completion 
of a volume, librarians will inform us that they 
require the index to it, they will receive it as soon as 
possible without further effort on their part. 

An incidental matter, which is not directly con 
cerned with the subject of these two papers, was 
raised by Mr. Brimble’s statement that more copies 
of Nature were sold in Russia than in Great Britain. 
He did not say so, but bly one of the 
reasons for this is that Nature, like other periodicals, 
is able to obtain unlimited quantities of paper for 
the purposes of foreign circulation. This is one of 
the aspects of the export drive. The importance of 
this is manifest, but a little doubt about the judg- 
ment with which the export policy is applied * 
legitimate. British manufacturers and scientific 
workers are being continually urged to maintain 4 
position in the front rank of world industry and 
research, but are denied full access to the journals 
in which the latest achievements are recorded. 
Apparently it is considered a small matter that more 
Russian than British scientists should have fre 
access to the information contained in British 
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NOTES. 


Trias OF Vickers’ SupERSONIC ROCKET. 


BEFORE steps can be taken to bridge the gap 
between subsonic and supersonic speeds in the air 
with safety, it is essential to discover what actually 
happens when the aircraft passes through the speed 
of sound. A steep rise of drag may be expected, 
as well as changes in trim and stability. There 
are, however, a number of other factors of aero- 
dynamic and structural significance. Owing to 
the difficulty of designing suitable wind tunnels, 
most of this information can be obtained only 
from flights in the open air. Considerable interest, 
therefore, attaches to a series of experiments 
which began at St. Eval, Cornwall, on Wednesday, 
October 8. These experiments, which were referred 
to on page 363 of our issue of May 2 last, are being 
carried out on models with an 8-ft. span and an 
overall length of 11 ft., the diameter being 18 in. and 
the weight 900 Ib. They have been designed by 
Mr. B. N. Wallis, of Messrs. Vickers-Armstrongs 
Limited, and after being launched from a Mosquito 
at a height of 36,000 ft. are being allowed to glide 
down to about 35,000 ft. At this height the 
bi-fuel rocket, with which they are equipped is 
switched on and develops a thrust of 900 lb. for 
about 70 seconds, enabling the model to pass 
through the speed of sound in a distance of about 
15 miles. When the 300 Ib. of fuel has been con- 
sumed, the model decelerates and again passes 
through the speed of sound to subsonic velocity. 
It is therefore hoped that it will be possible to 
obtain two sets of readings in the critical transonic 
region. Instruments are provided on the models 
for indicating the Pitot-tube and static pressures 
as well as the longitudinal and transverse accelera- 
tions, the tail-plane angle and the combustion- 
chamber pressure. The readings of these instru- 
ments is transmitted by radio telemetering apparatus 
developed by Messrs. McMichael Radio, Limited, in 
conjunction with the Royal Aircraft Establishment, 
to ground equipment, which is housed in two 
vehicles and comprises six cathode-ray tube indi- 
eators. Correlation of the readings, it is expected, 
will enable heights, speeds, Mach numbers, drag, 
lift and tail-plane angles to be measured or deduced. 
The path of the model is also being tracked by 
radar, thus providing a check on the telemetering 
results. In addition, a Gloster Meteor, fitted with 
camera guns, flies alongside the Mosquito, so that 
the rocket can be photographed at the time of its 
release and for as long afterwards as it can be kept 
in sight. The parent aircraft also has two camera 
guns trained on the rocket as it drops. The model 
is kept on an even keel by an automatic pilot until 
its fuel supply is exhausted. A clockwork device 
then comes into action and puts it into a steep 
dive, so that it crashes into the Atlantic within a 
comparatively short distance. The risk of damage 
to shipping will, therefore, be much less than if it 
were allowed to glide freely for some 150 miles. It 
is stated that, during the first flight on Wednesday, 
the rocket- aircraft was dropped when 
flying at 400 m.p.h. at 36,400 ft., over a position 
one mile west of St. Mary’s in the Scilly Islands. 
The rocket started after gliding for 15 seconds, 
but thereafter dipped its starboard wing and dived 
into cloud at 10,000 ft. Whether this will have 
affected the results will not be known definitely 
until the readings recorded have been analysed. 


Two L.N.E.R. CeEnTENARIES. 


Two lines of the former York and North Midland 
Railway, now part of the London and North Eastern 
Railway Company’s system, were opened a hundred 
years ago, during October, 1847. The first train 
between Bootham Junction, York, and Market 
Weighton, a distance of 214 miles, ran on October 4 ; 
and that between Filey and Bridlington, a distance 
of 133 miles, on October 20, 1847. The York- 
Market Weighton line connected at the latter 
station with the Hull and Selby Railway, which, 
not long before, had been acquired by the “ Railway 
King,” George Hudson, and was thus brought into 
the York and North Midland Railway’s system. The 
new line originated in a dispute between two groups 
of shareholders of an adjacent line. In 1845, a 
large scheme of amalgamations was being initiated 





by Hudson to protect his southern interests, and 
this evoked some retaliatory “‘kite-flying ” in the 
north-east by the Manchester and Leeds directors, 
which alarmed the Hull and Selby proprietors. The 
Manchester and Leeds company were projecting 
docks at Wakefield and Goole, which the Hull and 
Selby directors, financially interested in the Hull 
Dock Company, felt would be detrimental to their 
interests, although some members of the Board were 
inclined to welcome the proposals. A shareholders’ 
meeting succeeded in postponing a decision for a 
fortnight, and three days before this expired the 
dissentients approached Hudson to obtain from him, 
unofficially, the terms on which the York and North 
Midland Railway would lease the Hull and Selby 
Railway. This was what Hudson wanted. The 
Hull and Selby Railway were seeking powers to 
construct a branch line to Bridlington, and they 
were also considering another branch line, through 
Market Weighton and Pocklington, to join the 
Great North of England, the York and North 
Midland, or other lines at, or near, York. Hudson 
decided to outbid the opposition, and, at a meeting 
held in May, 1845, he made favourable proposals 
which were accepted by the shareholders with Hull 
and Selby interests, in opposition to the directors. 
His terms included the perpetual leasing of the 
Hull and Selby Railway by the York and North 
Midland Railway. This was sanctioned by Parlia- 
ment in 1846, in which year two sections of the line 
between Scarborough and Hull, Seamer to Filey 
and Hull to Bridlington, were opened. The con- 
necting line between Filey and Bridlington was 
rapidly constructed, and, as already noted, opened 
little more than a fortnight after the line from York 
to Market Weighton. 


Sueet Street ror TRANSFORMERS. 


The Ministry of Supply have drawn the attention 
of the Electricity Commissioners to the acute 
shortage of sheet steel for transformers ; and have 
asked that all possible steps should be taken to 
ensure that the requirements of the electricity 
supply industry for this material are reduced to a 
minimum. We understand that, as a result of dis- 
cussions upon this matter between the Electricity 
Commissioners and the Biitish Electrical and Allied 
Manufacturers’ Association, it has become a: t 
that considerable economies could be effected 
if undertakings specified the highest possible flux 
densities when purchasing transformers. This 
policy, in fact, would not only reduce the weight 
of sheet steel required, but would also lead to a 
saving in copper and in the amount of steel necessary 
for the construction of the tanks. Undertakings are 
therefore being asked to specify that the minimum 
flux density shall not be less than 12,500 lines per 
square centimetre in oil-immersed three-phase 
transformers of capacities up to and including 
25 kVA and in oil-immersed single-phase transfor- 
mers of capacities up to and including 8 kVA. For 
similar types of three-phase transformers up to and 
including 100 kVA and of single-phase transformers 
up to and including 33} kVA the flux density should 
be at least 13,000 lines per square centimetre, while 
for the larger units it should not be less than 13,500 
lines per square centimetre. These figures have 
been agreed with the British Electrical and Allied 
Manufacturers’ Association and the Central Elec- 
tricity Board. As regards orders already 
undertakings are asked to get in touch with the 
manufacturers with a view to arranging that, unless 
construction has already been begun, the flux 
density should conform to the figures given above. 


Tue Work or INTERNATIONAL AERADIO, 
LimIrep. 


In order to secure the greatest measure of safety 
in aerial navigation it is axiomatic that the methods 
adopted and the apparatus used must be the same 
throughout the world. To secure agreement on 
these lines is now the task of the International Civil 
Aviation Organisation since, as the result of a con- 
ference held in London last year and subsequent 
visits to the United States and Canada, this body 
has been able to prescribe standardised communi- 
cation systems and equipment for use in civil 
aviation on a world-wide basis. If, however, the 
recommendations of this organisation are to be 





implemented, it is clear that many countries will 
need assistance in planning, installing and operating. 
the necessary communication and navigational 
apparatus. A company, known as International 
Aeradio Limited, has therefore been formed for this 
purpose. It will operate on a non-profit making 
basis, the shares being held by the British Overseas 
Airways tion, British Airways 
Corporation and British South American Airways. 
Provision has also been made for financial participa- 
tion by Empire and other overseas airline operators. 
The method of operation adopted will vary in 
different countries. The company might, for 
instance, act as a contractor; or an affiliated com- 
pany might be formed to operate under local direc- 
tion. In either case, the first responsibility would 
be to establish rapid and efficient ground-to- 
ground and ground-to-air communication at the 
stations at which they assume charge so as to ensure 
that both aircraft and airports have complete 
information about all flights in which they are 
interested. The provision of navigational aids is 
another essential requirement. At the present time 
the company are operating air-traffic control 
systems at six major points on the trunk routes to 
the East—namely, at Malta, Castel Benito, Benina, 
Asmara, Bahrein and Rangoon—as well as signal 
stations at 25 aerodromes in Africa, and the Middle 
and Far East. Telecc ication and navigational 
facilities are also being operated and maintained 
at the Hassani and Araxos airfields in Greece 
and at Heraklion, in Crete, for the Greek Govern- 
ment. It is to achieve standardisation of 
types and equipment by working direct with manu- 
facturers and maintaining close contact with users. 
Workshops and laboratories have been established 
at Bovingdon Airport, where new radio and other 
aids will be tested and surplus Royal Air Force 
equipment made suitable for civil purposes. 


Tue Bristot “ Brasazon” ATRORAFT. 


A ceremony that was probably unique took place 
at Filton Airport, Bristol, on Wednesday, October 8, 
when the Bristol 167 aircraft was named the 
Brabazon. Usually the naming ceremony for an 

takes when the machine is com- 
pleted, but in this instance the aircraft was named 
when only partly built, the ceremony, therefore, 
being somewhat analogous to that of launching a 
ship, and it is understood that this is the first time 
it. has occurred. The Brabazon was named by 
Air Marshal Sir W. Alec Coryton, K.B.E., C.B., 
M.V.O., D.F.C., Controller of Supplies (Air), Ministry 
of Supply, and during a short speech he recalled 
that Lord Brabazon’s committee first drew up 
the requirements for civil aircraft during the war, 
and as it was ised that international compe- 
tition would be the keenest on the North Atlantic 
route, the committee gave first attention to the 
development of a type for operation on this service, 
the work having been entrusted subsequently to 
the Bristol Aeroplane Company, Limited. Sir Alec 
then mentioned some of the technical problems still 
to be solved in the development of the Brabazon, 
and went on to refer to those who were sceptical 
of the outcome of the venture. Every gréat project, 
he said, has had its sceptics; for example, wire- 
less telegraphy was considered an impossibility 
and the internal-combustion engine a folly. Fortu- 
nately, there had always been men of imagination 
and foresight who were determined to let nothing 
stand in the way of advancement and he wished 
to pay tribute to one of them, namely, Lord 
Brabazon of Tara, who had dedicated his life to the 
progress of aviation. After the aircraft was named, 
it was towed into the completed wing of the new 
assembly hall. The Brabazon is essentially a trans- 
Oceanic air liner, and is being built for the B.O.A.C. 
trans-Atlantic service. This first aircraft, however, 
will not go into regular airline service, but will be 
employed solely on flight-development work ; it is 
expected to undergo flight trials in the early part of 
next summer. It will be powered by eight Bristol 
Centaurus air-cooled radial engines, but it is 
intended to fit Bristol Proteus propeller gas turbines 
to production aircraft. The Brabazon has a wing 
span of 230 ft., while the fuselage has a length of 
177 ft. and a maximum diameter of 16 ft. 9 in., and 
it will accommodate between 70 and 120 passengers. 
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LETTER TO THE EDITOR. 


THE MEANING OF MASS. 
To THe Eprror or ENGINEERING. 

Sm,—The letters which have appeared recently 
in your columns on the definition of mass tempt 
me to send you a question set by London University 
some 40 years ago. 

** Qu’est-ce que la masse ? C'est, répond Newton, 
le produit du volume par la densité. Il vaudrait 
mieux dire, répondent Thomson et Tait, que la 
densité est le quotient de la masse par le volume. 
Qu’est-ce que la force? C'est, répond Lagrange, 
une cause qui produit le mouvement d’un corps 
ou qui tend & le produire. C’est, dira Kirchhoff, 
le produit de la masse par l’accélération. Mais alors, 
pourquoi ne pas dire que la masse est le quotient 
de la force par l’accélération ? ” 

Yours faithfully, 
W. Assorr. 

Ministry of Education, 

Belgrave-square, 
London, 8.W.1. 
October 2, 1947. 





OBITUARY. 


PROFESSOR MAX PLANCK. 


ProFEssoR Max PLANcK, whose death, we regret 
to record, occurred at- Géttingen on Saturday, 
October 4, at the advanced age of eighty-nine, was 
well known to physicists as the enunciator of the 
quantum theory of matter. This great principle 
was announced in a paper “ On the Distribution of 
Energy in a Normal Spectrum,” which was read 
before the German Physical Society on December 14, 
1900. It therefore followed by only a few years 
the equally fundamental discovery by J. J. Thomson 
of the electron, the jubilee of which was celebrated 
in London a fortnight ago. Planck first propounded 
his theory to account for certain phenomena in the 
study of heat radiation. It has since been found, 
however, to be of much wider application; and 
has established the general law that energy is not 
liberated continuously by atoms or molecules, but 
discrete quanta. The acceptance of this law neces- 
sitated a fundamental change in the then existing 
physical outlook, which was based on the supposition 
of Leibnitz and Newton that all causal chains of 
events were continuous. Subsequently, its uni- 
versality has been illustrated by Einstein’s work on 
the photo-electric effect and by researches which 
indicated the close agreement of Planck’s deduction 
of the electronic charge with the measurements of 
Rutherford and Geiger. Bohr’s quantum theory of 
spectra and later the work of de Broglie, Schrédinger, 
Heisenberg and Dirac provided further confirmation 
of its truth. 

Max Planck was born at Kiel on April 23, 1858, 
at a time when his father was Professor of Con- 
stitutional Law at the University of that city. He 
was educated at the Universities of Munich and 
Berlin, and was awarded the doctorate of the former 
institution in 1879 for a thesis on the second law 
of thermodynamics. After holding the appointment 
of Professor of Physics at Kiel for a short time, he 
went to Berlin in 1889, and three years later suc- 
ceeded Kirchhoff as Professor of Experimental 
Physics in the same University. He remained 
there until his appointment as Professor Emeritus 
in 1926. In 1912, he became permanent secre- 
tary of the Prussian Academy for Science, a post 
he held until 1943, and a year later acted as 
Rector of Berlin University. He was also president 
of the Kaiser Wilhelm-Gesellschaft from 1920 to 
1937. He received the Nobel Prize for Physics 
in 1918, and was elected a Foreign Member of 
the Royal Society in 1926, being awarded the 
Copley Medal three years later. He had been 
Chancellor of the Prussian Order Pour le Mérite 
since 1930; and was honorary member of a number 
of foreign scientific bodies. He had visited this 
country several times, the last occasion being 
during the Newton celebrations organised by the 
Royal Society in 1946. 


MR. THOMAS WALLEY. 

THe brief paragraph in last week’s issue of 
ENGINEERING, reporting the death, on October 1, of 
Mr. Thomas Walley, will have prepared many of 
his friends for the notice which follows; but his 
fatal illness, mercifully short, was so unexpected 
that they will understand our difficulty in trying to 
record, not only the details of his professional 
career, but something of the place that he had 
come to occupy in the minds and lives of his 
colleagues in the course of 22 years’ collaboration 
in the editorial work of this journal. In point of 
age, he was the oldest member of our staff still on 
the active list, but to engage him in conversa- 
tion on subjects in which he was interested—and 
their number was remarkable—was to realise how 
closely he still kept in touch with current affairs. 

Thomas Walley was born in Blackburn on 
June 5, 1872 ; one of the large family of a millowner, 
who suffered a severe financial setback in the 
difficult period after the American Civil War. 
Thomas’s general education was received, therefore, 
in private schools; but it followed closely the 
classical tradition, providing him with a good 
grounding in Latin and Greek which, somewhat 
exceptionally in these days, he was at pains to keep 
in good repair. He achieved a high place in the 
examinations—Board of Education, City and Guilds 
Institute, etc.—associated with the courses which he 
took at the technical school at Barrow-in-Furness, 
during and after his apprenticeship, in December, 
1887, to the marine and general engineering firm of 
Messrs. Westray, Copeland and Company, Limited, 
of that town. Of the six years that he was with 
them, three were spent in the engine shops and 
fitting-out basin, and the rest in the drawing office 
and on sea trials, In addition to marine engineering, 
the firm had a considerable connection among the 
neighboufing iron and steel works, so that Walley 
was able to acquire some familiarity with rolling 
mills, blowing and mill engines, Bessemer converters, 
stoves, hydraulic machinery, cranes, etc. 

On the completion of his apprenticeship in June, 
1893, he remained as a draughtsman for a few 
months, leaving towards the end of that year to 
enter the drawing office of the Naval Construction 
and Armaments Company—now Vickers-Armstrongs 
Limited—where the engineering manager was 
Alfred Blechynden, inventor of the water-tube 
boiler which bore his name, and designer of the 
machinery of the once-famous cruiser, H.M.S. 
Powerful. Before long, Walley became his personal 
assistant for experimental work, and subsequently 
was employed on the design of a wide range of naval 
machinery. Blechynden left Barrow in 1895, 
having been appointed engineering manager at the 
Greenwich works of Messrs. John Penn and Sons ; 
whither, at his instigation, Walley followed him 
two years later, to organise the production of 
Belleville boilers: Before he arrived, Blechynden 
died suddenly ; but Walley continued at Greenwich 
as assistant to his successor, G. S. Young, another 
keen experimenter, and with him carried out, 
among other work, some extensive researches on 
lubrication. Many years afterwards, Walley’s 
casual mention of these attracted the interest of 
the late Professor B. P. Haigh, of the Royal Naval 
College, Greenwich, who asked to be allowed to 
borrow the drawings and notes. They were sent to 
him, but the outbreak of war in 1939 brought more 
urgent matters to the fore and the records were 
laid aside. Haigh died during the war without 
having returned them, and, unfortunately, they 
were not to be found among his papers. It is 
probable that no other copy exists. 

On the death of G. 8S. Young in 1903, Walley left 
London, being appointed chief draughtsman in the 
Annan works of Messrs. Cochran and Company 
(Annan), Limited, who at that time were ship- 
builders as well as engineers and boilermakers. 
There he was engaged on the construction of tugs, 
sternwheelers and other small craft, with their 
machinery, until 1917. He had enrolled in a Terri- 
torial battalion of the King’s Own Scottish Bor- 
derers, but was “‘ reserved” by reason of his works 
duties during the first 20 months of the war. In 
1917, however, he obtained a commission in the 





Navy and, in March of that year, was gazetted a 
lieutenant, R.N.V.R., being borne in H.M.S. Vernon 
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for mining duties. When preparations were begun 
for the attack on Zeebrugge, Walley was appointed 
to the staff of Sir Roger Keyes, being one of only 
eight officers who possessed a full knowledge of the 
intended assault ; and it was he who, when a draw. 
ing of the Zeebrugge Mole was urgently reqitired as a 
basis for the operational plan and none was to be 
found in the Admiralty archives, suggested to his 
immediate chief, the late Commander F. H. Sand. 
ford, R.N., that a search should be made in the 
engineering periodicals, Obtaining permission to 
put his proposal to the test, he came to London (in 
civilian clothes, to disarm possible suspicion) and 
eventually located the desired description and 
illustration in the files of our contemporary, The 
Engineer. This brought him more prominently to 
the notice of Keyes, with whom he kept in touch 
practically to the end of Keyes’s life ; and in whose 
funeral procession, on January 4, 1946, he marched 
stoutly, for all his 73 years, wearing again his naval 
uniform, which still fitted him neatly. 

Demobilised in 1919, he returned to the Cochran 
works as general manager, but relinquished this 
position six years later, though retaining a connec- 
tion with the firm as technical consultant. Shortly 
afterwards, however, he underwent & serious opera- 
tion. It was after recovering from this that he 
came again to London and joined the editorial staff 
of ENGINEERING. One of his first tasks was to pre- 
pare descriptions of the exhibits in the 1925 Ship- 
building and Engineering Exhibition at Olympia, 
and, by a coincidence, his last major undertaking 
was to do the same for the Engineering and Marine 
Exhibition of 1947. By far the greater part of our 
report of that Exhibition was his work. For a 
number of years, he prepared most of our descrip- 
tions of machine tools, besides taking his share of a 
wide variety of miscellaneous tasks. Until, in recent 
years, his hearing began to fail, he used to report 
regularly the meetings of the Institution of Mech- 
anical Engineers and the Institution of Naval 
Architects, of both of which he was a member; 
but, during the past few years, he had found it 
advisable to leave to younger men the duties which 
involved journeys far afield. In his time, however, 
he had travelled widely and observantly, not only 
for ENGINEERING and in his earlier appointments 
but to gratify his own inquiring instincts—for 
instance, he had traversed on horseback such dis- 
similar countries as Morocco and Iceland. Though 
he spoke no language but his own with fluency, he 
had a useful knowledge of at least half a dozen, in 
addition to his Latin and Greek, starting his studies 
of several, after the method of George Borrow, by 
buying a Bible in each and comparing the texts. 

To the end of his days, Walley was an omnivorous 
reader, and would read at an astonishing speed ; 
yet he “skipped ” hardly at all in his reading and 
was seldom at a loss for a reference when the 
occasion required. His interests outside of his work 
were wide. He was a member of the Newcomen 
Society ; a past-president of the Sidcup Literary 
and Scientific Society ; until very recently, an active 
committee man of the Benevolent Fund of the 
Institution of Mechanical Engineers; a church- 
warden of the parish in which he resided, and, while 
he lived in Annan, an Elder of the Church of Scot- 
land and a member of the School Board. On 
history, heraldry, architecture (especially church 
architecture), rifle-shooting and many other subjects 
he was more than usually knowledgeable ; and some 
of his colleagues were ised to find, in the closer 
off-duty contact brought about by war-time cir- 
stances, that he was not only a fine draughtsman 
(which they had known already) but an artist of 
distinct ability in pen-and-ink and in colours, a 
skilful worker in tapestry and in illuminated letter- 
ing, and the possessor of a considerable aptitude for 
light verse. This last acquirement he put to use 
during his naval service by rendering into mnemonic 
thyme the Admiralty instructions for the conduct 
of mine-sweeping operations, for the simpler instruc- 
tion of the men engaged in them. Latterly, the 
deafness to which we have referred induced a 
reticence which hid much of his personality from 
new acquaintances, but those who knew him longer 
will retain the memory of a man of wide knowledge 








and distinctive character, marked especially by his 
faculty for making friends and keeping them. 
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THE INSTITUTE OF METALS; 
GLASGOW MEETING. 
(Continued from page 330.) 


We continue below our report of the 39th annual 
autumn meeting of the Institute of Metals, held in 
Glasgow from September 23 to 26, and have now 
to deal with the proceedings subsequent to the 
presentation and discussion of Mr. Ivor Jenkins’s 
paper on the morning of Wednesday, September 24. 


CENTRIFUGAL CASTING OF CoPpPER ALLOYS. 


The only other paper on the agenda, on Wednes- 
day morning, dealt with “ The Centrifugal Casting 
of Copper-Alloy Wheels in Sand Moulds,” and was 
by Drs. O. R. J. Lee and L. Northcott, of the 
Armament Research Department, Woolwich. The 
work described in the paper, which was taken as 
read to allow more time for discussion, concerned 
the static sand casting of wheels, 10 in. in diameter, 
in five copper-base alloys, and their comparison 
with sand castings prepared in a vertical-axis 
centrifugal casting machine in which the casting 
conditions were varied, the main variables being 
rotational speed and casting temperature. Under 
the optimum casting conditions, it was found that 
centrifugal casting improved the strength of 
samples cut from the wheels by from 3 per cent. in a 
high-tensile brass to 35 per cent. in a phosphor- 
bronze. The elongation values were also improved. 
We reprinted this paper on page 556 of our previous 
volume (June 27, 1947). 

The discussion was opened by Mr. A. J. Murphy, 
who stated that he found it difficult to understand 
why the centrifugal casting of wheels in sand 
moulds should have been thought to merit such a 
profound and detailed inquiry. The instances of 
plain wheels centrifugally cast in sand moulds, 
without any chill, must, he thought, be very few. 
Sand moulds for centrifugal castings were more 
important in cases in which the shape of the article 
was too complicated to be produced from an all-metal 
mould, and, technically, therefore, the question of 
the strength of the sand mould was of great interest. 
He wondered whether the authors had any indica- 
tions of mould damage in their experiments. This 
could be caused by thermal shock on entry of the 
hot metal, by mechanical shock or abrasion by the 
molten metal striking the mould, and finally, at 
high speeds, there was the danger of the mould 
bursting spontaneously under centrifugal pressure. 
It would also be most interesting to know pe ee 
the authors had observed tin “‘sweat’’ on the 
outside of the rim in their centrifugally-cast wheels. 
When considering the density differential existing 
between the constituents in the high-tensile brass 
alloy, the authors had stated that the primary iron 
constituent had a density of 7-6 grammes per 
cubic centimetre, on the basis of an estimated 
composition of 95 per cent. of iron and 5 per cent. 
of copper. The taking of this composition for 
granted was very much open to criticism; it was 
dangerous to build a theory on such a supposition. 
Finally, some comment on the authors’ remarks 
on annealing was necessary. The three classes of 
tin bronze examined, and certainly the phosphor- 
bronze, were used very generally in the as-cast 
state on account of their frictional properties ; and 
it should not be omitted from a reference to the 
annealing of these materials, that their frictional 
properties were seriously impaired by annealing as 
ordinarily understood. 

Mr. W. A. Baker said that the application of 
centrifugal pressure, and particularly of a centri- 
fugal-pressure gradient, through a sample of metal 
rotated about an axis, tended to have a de-gassing 
effect. If bubbles of gas were formed fairly early 
in the solidification of a casting, the mere presence 
of the centrifugal-pressure t would tend to 
promote diffusion of dissolved gas towards the axis, 
where it could leave in the form of bubbles at 
atmospheric pressure. The illustration given of the 
effect of centrifugal pressure on the tensile proper- 
ties of an alloy seemed to be not quite fair, because, 
apparently, the values plotted for the castings 
made with no centrifugal pressure were values for 
static castings without feeder heads. Further, 
the authors had made the rather sweeping statement, 








that centrifugal casting virtually eliminated porosity 
from the tin-bronzes. It was clear from their own 
evidence that such was not the case; their figures 
showed that the castings still contained from 0-5 per 
cent. to 1 per cent. of voids and this was not by any 
means a negligible quantity. 

Dr. Lee, in reply to the discussion, said that they 
had adopted a wheel pattern to try to elucidate 
some of the more fundamental aspects of centrifugal 
easting behaviour. In the particular design of 
mould used, where there were radial spokes or arms 
through which the metal must run before it reached 
the rim, there was no abrasion effect as the molten 
metal got into the rim, because, in being flung out 
along the arms of the rotating mould the metal 
automatically took up the same speed as the mould 
and was therefore injected from the ends of the 
arms into the rim in a manner similar to normal 
statio casting, although at a much higher speed. 
Cases of the mould bursting had oceurred in the 
early stages but steel retaining plates, about } in. 
thick, placed on the top and bottom of the mould 
prevented any breaking out of the sand. While 
moulds were very often found to be cracked when the 
top plate was removed, it was not to an extent which 
would harm the appearance or usage of the casting, 

Tin “sweat” had never been observed on the outer 
surfaces of the casting. The literature on high- 
temperature density data was extremely scanty ; 
the nearest data applicable had been utilised 
and an estimate made of the conditions likely to 
obtain in the alloys under examination. The main 
reason for putting these figures forward was that 
they had been told that all the iron would migrate 
to the outside of their castings. The figures quoted 
by Mr. Murphy had been included to indicate that, 
from the available data, such severe segregation 
effects would not be expected. With regard to the 
properties of the castings after annealing, there was 
& warning in the paper that annealing would have a 
bad effect on the proof stress of these alloys, and 
the frictional properties would certainly be ad- 
versely affected. The intended usage of the cast- 
ings, however, was purely from the point of view of 
their strength properties and not for their frictional 
properties. In the case of the phosphor-bronze, 
centrifugal pressure closed up the voids much more 
rapidly than could be explained on a simple com- 
pressibility basis. With regard to gas bubbles, it 
might be that the centrifugal pressure acted in such 
@ manner as to prevent the formation of bubble 
nuclei in the first instance. 

At this stage the meeting was adjourned until 
9.45 a.m. on the following day. After an official 
luncheon at the Grand Hotel, the members left by 
motor-coaches to visit the works of the British 
Aluminium Company, Limited, Falkirk; Messrs. 
John Brown and Company, Limited, Clydebank ; 
Messrs. Glenfield and Kennedy, Limited, Kilmar- 
nock; and Messrs. Henry Wiggin and Company, 
Limited, Thornliebank. In the evening a civic 
reception was held at the City Chambers, Glasgow, 
by invitation of the Lord Provost, Magistrates and 
Corporation of Glasgow. 

When the members reassembled in the Rankine 
Hall of the Institution of Engineers and Ship- 
builders in Scotland for the last technical session of 
the meeting, on the morning of Thursday, Septem- 
ber 25, the President, Colonel P. G. J. Gueterbock, 
C.B., again occupied the chair. 


FrRicTionaL PROPERTIES OF Brartnc METALS. 


The first paper considered was by Mr. P. G. 
Forrester, of the Tin Research Institute, Greenford, 
Middlesex, and was on the subject of “‘ The 
Frictional Properties of Some Lubricated Bearing 
Me The author stated that the work con- 
stituted part of a research carried out 
for the Joint Admiralty and Ministry of Supply 
Advisory Service on Lubrication. The aim of the 
investigation had been to compare the frictional 
properties of four commonly-used bearing alloys, 
from the points of view of boundary friction and fluid 
film-forming capacity, using crankshaft steel as the 
other member of the frictional pair and a standard 
crankcase lubricant. The kinetic friction of the four 
bearing alloys had been examined at low sliding 
velocities. The friction observed for any particular 
alloy depended on sliding velocity, temperature, 


” 





and the surface finish of the steel, though the effects 


of these factors were not independent. A consider- 
able proportion, at least, of the influence of these 
factors was due to their effect on the transition from 
boundary to fluid friction, which, in some circum- 
stances, could commence at velocities below 0-5 cm. 
per second even with high specific loading. The 
chief differences between the four alloys were to be 
found in the extent of fluid friction present under 
a given set of conditions. Tin-base and lead-base 
bearing metals promoted fluid friction to a much 
greater extent than copper-lead alloys, while a 
cadmium-nickel alloy, in general, had intermediate 
properties. These differences were likely to have a 
considerable influence on the behaviour of a bearing 
whenever there was some degree of boundary fric- 
tion. 

The discussion was opened by Dr. Bruce Chalmers, 
who stated that there had been various myths in the 
past regarding what constituted a good bearing 
metal and the reasons for this, and it had been 
only comparatively recently that any rational 
explanation of the facts had appeared, and some 
of the alleged facts had been shown to be quite 
untrue. The method of experiment adopted by 
the author was worthy of examination. It made no 
attempt to imitate the general geometrical condi- 
tions prevailing in a bearing when it was moving. 
Many tests in the past had attempted simply to 
simulate the conditions in a bearing, and had 
thereby, perhaps, failed to produce the fundamental 
information on which a proper understanding of the 
action of bearing metals must be based. The 
author’s method of experiment involved a rotating 
disc on which were pressed three spherical pieces 
of bearing metal, the disc consisting of metal which 
was regarded as equivalent to the journal on 
which the bearing ran. A normal load was applied 
between the three projections and the bearing 
surface, and the frictional force was measured 
directly by means of the friction-balancing load. 
This allowed the influence of speed, of temperature, 
of the. amount of lubrication present, and of the 
amount of previous running to be assessed indepen- 
dently, and it was the ability to assess these four 
factors independently which made it possible for 
this method of experiment to give results of funda- 
mental value. 

The paper showed that there was surprisingly little 
difference in the coefficient of friction, under condi- 
tions of boundary lubrication, between the four 
bearing metals which had been investigated. It 
had been pointed out by the author, and this was 
an aspect of the greatest practical importance, 
that it was the differing ability of the various 
materials to maintain fluid-film lubrication which 
marked the difference in behaviour between these 
different bearing metals. The author had suggested 
that the real difference between the various materials, 
where the differences in frictional behaviour were 
quite marked, was connected with a property which 
he called ‘ micro-conformability,” namely, the 
ability of the two surfaces to conform very closely 
to each other while running was in progress. This 
was obviously a dynamic property. 

Mr. J. Cartland said that it was recognised that 
when a journal was rotating in a properly-designed 
bearing, a hydrostatic pressure was developed 
which “ floated ” the journal to a central position ; 
consequently, at that time the materials of which 
the journal and the bearing metal were composed 
hardly came into the picture at all. It was the 
particular point of the relationship between boun- 
dary lubrication and fluid lubrication with which 
the author had dealt that was of vital interest. 
The author’s apparatus was desi ly different 
from that of a bearing in a journal and this difference 
should be borne in mind in considering the results 
from a. practical bearing point of view. The uni- 
molecular film had been mentioned, and a recent 
description given of this was that it consisted of chain 
molecules somewhat resembling a field of corn, 
with their roots embedded in the earth and their 
tops free to wave and brush over one another and 
over the surface of a similar.and opposite film. It 
had been explained further that if the journal 
were multiplied to the diameter of the earth, the 
field of corn would be about 5 ft. in height. The 





author did not mention the degree of finish on the 





354 





ENGINEERING. 


Oct. 10, 1947. 








hemispherical ends of his bearing specimens, and in 
this connection it would be interesting to have his 
views on the old and vexed question of the value 
or otherwise of the duplex structure of bearing 
metals, Finally, it should be borne in mind that 
there were qualities of bearing metals, other than 
the frictional properties, which were at least of 
equal importance. There was, for instance, the 
property of bonding to the shell. Then there were 
all the usual mechanical properties and also the 
property of absorbing steel chips, grit and other 
material into the bearing in such a manner that no 
scoring of the shaft took place. 

Mr. H. G. Warrington referred to the silver 
bearing and stated that it seemed to support the 
author’s hypothesis of conformability, or softness, 
as a fundamental property of bearings. Silver, 
however, was not suited to all bearing conditions. 
It did not support an oil film well ; hence its surface 
was plated with lead, and, because lead did not 
resist the type of corrosion met with particularly 
well, it had to be plated with indium. This type of 
bearing worked reasonably well—under most condi- 
tions almost as well as a tin bearing, and under 
some conditions in which a tin bearing would not 
stand up, it appeared to work better. This looked 
like strong circumstantial support for a fundamental 
theory of conformability. On the other hand, some 
new materials in the bearing field seemed to prove 
the very opposite. There had been many attempts 
to make aluminium bearings in Germany, but it 
could hardly be claimed that any of these bearings 
was really successful. In this country, however, 
the Rolls-Royce type of alloys having an alu- 
minium base had been developed and they were 
used in motor-car engines and to a certain extent 
in aero engines. These alloys contained a fair 
proportion of tin, namely, about 6 per cent., which 
was retained in solid solution: The exact function 
of the tin present in the alloy was difficult to 
ascertain, It could hardly be said that there was 
sufficient‘tin to produce any effect on conformability. 
It might be that the 6 per cent. of tin had some 
other quality which would produce a surface effect 
of benefit in bearing materials, even when present 
with some 90 per cent. of a material normally con- 
sidered not to possess any of the properties asso- 
ciated with bearing alloys. 

Major W. G. Askew read a contribution from 
Dr. D. Tabor, who was unable to attend the meeting. 
In this, Dr. Tabor said that one of the main points 
emphasised by the author was the importance of 
the “‘ conformability ” of the bearing in facilitating 
the onset of fluid lubrication, and, as he had shown, 
this was largely determined by the hardness of the 
bearing alloy. The important factor in determining 
the conformability, however, would probably be 
the hardness of the bearing alloy at the i 
temperatures actually operating rather than the 
hardness value at room temperatures. 

In practice, bearing alloys fell into three main 
groups. The first class was the white-metal type of 
aloy, consisting of hard particles embedded in a 
softer matrix. Recent work had shown that the 
hard particles played no significant part in the 
frictional properties of the alloy, although they 
might have a desirable effect in stiffening the alloy 
and in producing minute crevices where the oil 
might be secreted. It would seem that the retention 
of the hard particles in the matrix was largely an 
accidental result of the development of this type of 
bearing alloy. The second class consisted of a 
hard matrix through which a softer metal was 
distributed. Experiments had shown that, during 
sliding, the soft metal was pressed out and smeared 
over the matrix where it functioned as a thin 
metallic lubricant film. These alloys were relatively 
hard and functioned under more extreme conditions 
than white-metal alloys, The third class was a 
single metal or a single-phase alloy. Here the 
frictional process was essentially the same as that 
of the matrix material of an white-metal 
alloy. It was evident, therefore, that there was no 
single mechanism that explained the action of all 
types of bearing alloys. 

There was one property, which was common to a 
very wide range of bearing alloys, that appeared to 
be of great im 3 they all contained a con- 
stituent of relatively low melting point. It was clear 





that this characteristie would prevent excessive 
seizure, since the high local temperatures developed 
under severe conditions of ing would readily 
cause a local softening or melting of the low-melting 
constituent at the regions of momentary contact. 
The molten or plastic material would then be carried 
round to a cooler portion of the bearing 

Mr. D. Clayton said that the relation between 
boundary lubrication and fluid film lubrication had 
been mentioned. He supported the author’s state- 
ment that bearings, in general, should be designed 
for fluid film lubrication ; they did, in fact, in the 
vast majority of cases, run under fluid-film condi- 
tions. In the ordinary internal-combustion engine, 
the portion of the load which was centrifugal was 
working upwards on the inside of the crankpin and, 
in many cases, to have the bearing metal on the 
erankpin might be an advantage for centrifugal 
loads. The next speaker, Mr, A, Craig Macdonald, 
said that in the big-end bearings of modern high- 
duty internal-combustion engines, bearing metal 
had to withstand the most severe duty to which it 
was subjected anywhere. The statement that the 
presence of compounds had no very considerable 
effect on the frictional behaviour of the lead-base 
and tin-base bearing alloys was not in accordance 
with his experience. To do their work satisfactorily, 
the bearings to which he had alluded must have a 
cuboid structure and there was a very marked differ- 
ence in the life of the bearing if the tin-antimony 
cuboids were not properly formed. It might mean 
a bearing life of 100,000 miles as compared with 
250,000 miles. He felt that the frictional qualities 
dealt with by the author played but small part in the 
actual bearing life and that there were other matters 
of very much greater importance. Reference had 
been made to putting the bearing metal on the 
erankpin surface. He strongly recommended in- 
vestigation along these lines because he thought 
that the results were likely to be remarkable The 
last speaker, Mr. H. H. A. Greer, said that in marine 
engines there appeared to be no standard of any 
kind for bearing metals, and cheapness frequently 
appeared to be the only criterion. 

Mr. P. G, Forrester, in reply, stated that one 
thing which Dr. Chalmers did not say, was that he 
had made a very large contribution to the apparatus 
used in the research. He agreed with Mr. Cartland 
that some idea of the actual thicknesses of the 
films would be useful. It was difficult to obtain 
an estimate of the thickness of a boundary film, 
but, if this were assumed to be of the order of two 
molecules, the molecules of mineral oils were of the 
order of 20 A, or about 0-2 micro-inch, so that the 
boundary film was probably rather thicker than the 
smallest discre ies occurring in the surface. 
On the other hand, it was very much thinner than 
the discrepancies of the roughest surface examined. 
Both the aluminium-tin and the silver-lead bearings, 
he believed, depended on the formation of a thin 
lubricating film of the softer metal on the surface of 
the harder material. The aluminium-tin bearings, 
he thought, were of duplex structure. Mr. Clayton 
had pointed out that bearings normally ran under 
fluid-film conditions. He would probably agree 
that this was so in 99 per cent. of cases. ‘There was 
evidence that occasional touches did occur in running 
almost all bearings and it was, of course, at times 
when fluid friction did not operate that damage was 
done to a surface. Moreover, it was that damage, 
rather than the power loss, which was important. 
He agreed with Mr. Craig Macdonald that undue 
importance should not be given, from a practical 
point of view, to friction tests of the type inves- 
tigated. It was fundamental work which might 
help in interpreting bearing tests, but the real 
answer, as he had pointed out, was in the engine. 

(To be continued.) 





EXHIBITION OF INVENTIONS, BIRMINGHAM.—On page 
227, ante, we announced that the Birmingham branch 
of the Society of Inventors were arranging to hold an 
exhibition of inventions late in the year. We now 
learn that the exhibition will be held in the Chamber of 
Commerce, New-street, Birmingham, from December 15 
to 21, and that the closing date for applications to exhibit 
has been extended to October 21]. Further particulars 
may be obtained from Mr. B. Thornton Olark, 244, 
Stoney-lane, Yardley, Birmingham, 25. 





CENTENARY OF THE 
ROYAL NETHERLANDS IN- 
STITUTION OF ENGINEERS, 
Tue historic Knights’ Hall at The Hague was the 
scene of an interesting commemoration on Septem. 
ber 23, marking the centenary of the formation, in 
1847, of the Royal Netherlands Institution of 
Engineers. Her Majesty the Queen of the Nether. 
lands was represented by Jonkheer P. F. 0. R, 
Sickinghe, and Prince Bernhard and Princess 
Juliana, both of whom are honorary members of the 
Institution, were present in person. The Dutch 
scientific societies had as their principal repre. 
sentative Professor A. J. Kluyver, President of the 
Royal Netherlands Academy of Science, and the re- 
presentatives of the foreign engineering institutions, 
28 in number, from 13 countries, were headed by 
Sir William Halcrow, President of the Institution 

of Civil Engineers. 

The President of the Royal Netherlands Institu- 
tion, Dr. Ir. J. A. Ringers, in welcoming those 
present, having acknowledged the interest taken 
in the Institution by the Royal Family throughout 
its existence, recalled that it was founded five 
years after the Royal Academy of Civil Engineers, 
afterwards succeeded by the Polytechnic and the 
Technical High School. Eventually, the need to 
specialise led to the formation of nine separate 
sections, the most recent dealing with technical 
and scientific research. He noted with keen 
appreciation that Her Majesty’s latest Speech from 
the Throne promised measures to promote extensive 
research, and he called upon the engineers, scientists, 
universities and technical schools to unite in 
assisting Dutch industry to attain the highest 
quality in its products. 

The Prime Minister, Dr. L. J. M. Beel, then spoke 
on behalf of the Government. Adapting a well- 
known axiom, he said that every nation had the 
engineers that it deserved, and the Dutch engineer, 
coming from a peace-loving nation, was typical of 
it; not disposed to waste his time on frivolous 
ingenuities or to devise new ways of destroying 
civilisation, but concerned primarily with the 
development of peaceful arts. Every schoolboy, 
the world over, knew about Holland’s dikes and 
polders. Wherever the works of man were en- 
dangered by water, the reputation of Dutch engineers 
stood high, d by such masterpieces as the 
draining of the Zuider Zee and the reclamation of 
Walcheren. Dutch shipbuilding methods had 
become the accepted practice throughout the 
world ; Dutch bridge-builders, in two years after 
the war, had restored the bridges at all the vital 
crossings of the country’s roads and waterways ; 
by great irrigation works, they had improved the 
standard of living in their colonies; and Dutch 
mechanical engineers, architects, mining engineers, 
electrical engineers and chemical engineers were 
renowned in their several spheres. ‘‘ I am honou 
said Dr. Beel in conclusion, ‘‘ to express the thanks 
of the Netherlands Government to the Dutch engi- 
neer for all that he has contributed to the peaceful 
development of our nation, and to the Koninklijk 
Institut van Ingenieurs for furthering that spirit of 
co-operation.” 

By wireless telephony, the President of the Insti- 
tution’s Netherlands East Indies Group, Dr. Ir. P. 


Honig, then addressed the meeting from Batavia, . 


and was followed by Ir. J. F. Groote, President of 
the West Indies Group, speaking from Curacao ; to 
which Dr. Ringers responded by the same means. 
Sir William Halcrow, who was the next to present 
an address of congratulation, said that it was a 
high honour to have been chosen to speak on behalf 
of all the foreign engineering societies represented at 
the centenary celebration. He realised that he was 
so selected in his capacity as President of the oldest 
engineering institution, namely, the Institution of 
Civil Engineers, with which the Royal Netherlands 
Institution had close associations. On March 7, 
1843, the founder and first President of the Royal 
Netherlands Institution, Frederick Willem Conrad, 
engineering director of the Railway Company of 
Holland, was elected a member of the Institution of 
Civil Engineers, of London, to which he subsequently 
contributed two important papers. One was a descrip- 
tion of the railway from Amsterdam, and the other, 
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of the method adopted in building the railway 
pridge over the Poldervaart. These papers were 
read in 1844 and 1847, respectively, and both were 
published in the Proceedings. During this period, 
Conrad became friendly with Charles Manby, then 
secretary of the Institution of Civil Engineers, and 
reached the conclusion that a similar body for 
encouraging the art and science of engineering in 
his own country was eminently desirable. There 
was reason to believe that Manby gave him valuable 
advice as the result of experience gained by the 
older society ; and it might be noted that the Royal 
Netherlands Institution, from its inception, covered 
all branches of engineering, without introducing the 
debatable word “Civil” into its title. The 
inaugural meeting was held on August 31, 1847 ; 
the patronage of King William II was obtained, 
and a royal decree, dated February 1, 1848, formally 
established it under the title of ‘ Koninklijk 
Institut van Ingenieurs.” 

Anything that English engineers might have 
done, Sir William continued, to assist in the develop- 
ment of the engineering profession in Holland must 
be balanced against the debt that his own country 
owed to Dutch engineers for their pioneer work in 
England in the Seventeenth Century ; for example, 
that of Cornelius Vermuyden, who sealed the 
Dagenham breach in the River Thames and who 
drained extensive districts of marshy land in East 

lia, Joas Johnson, who built a new haven at 
Yarmouth, and Peter Morice, who introduced 
machinery to pump water from the Thames for the 
supply of London. On behalf of all the engineers 
and delegates assembled, Sir William congratulated 
the Royal Netherlands Institution of Engineers on 
having attained its centenary and expressed the 
hope that it would grow from strength to strength 
in serving the engineering profession in Holland by 
advancing the science of engineering in all its 
branches. How well the Institution had done this 
in the past was evident from its publications, 
recording much of the excellent work done by 
Dutch engineers during the past 100 years. The 
engineers for whom he spoke applauded the boldness 
of some of the projects which members of the Royal 
Netherlands Institution had carried out, and recog- 
nised the pioneer work done by Dutch engineers in 
the development of model experiments for the 
solution of hydraulic problems connected with 
those projects. They paid unstinting tribute to 
that unprecedented work, the enclosure of the 
Zuider Zee, which had added hundreds of square 
miles of arable land to the Netherlands, and were 
convinced that Dutch engineers would make good, 
with energy and determination, the terrible damage 
done to their country during the recent war. He 
hoped that the visit of so many foreign engineers to 
Holland would result in a closer collaboration 
between them, to the advantage of all. 

Professor Kluyver, on behalf of all the numerous 
Netherlands institutions of pure and applied science, 
said that, while the Royal Academy of Science, of 
which he was President, was founded by Royal 
Charter four years later than the Royal Netherlands 
Institution, it traced its descent directly from the 
former Royal Netherlands Institute of Science, 
Literature and Art, founded on April 6, 1816. While 
co-operation between the pure scientists and the 
technologist had been lacking to some extent 
hitherto, this division was now tending to disappear, 
largely because of the foresight of those who 
governed the Royal Netherlands Institution. Tra- 
velling through the Wieringermeer Polder, the most 
recently reclaimed portion of the Zuider Zee, it was 
impressive to.see the results of the co-operation of 
civil engineers, architects and geologists. Similarly, 
the pioneers of radio-communication must have felt 
great satisfaction when they first established con- 
‘tact between the mother country and Indonesia. 
The influence which the governing body of the 
Institution had had upon the kindred organisation 
had been beneficial to all; he tendered sincere 
thanks for it, and hoped that the same motives would 
inspire its future. 

After the meeting, the Council received the dele- 
gates, who met again in the evening at the com- 
Memoration dinner. The rest of the week was 
Occupied by a programme of official functions, visits 
and less formal gatherings. 





THE INTERNATIONAL RADIO 
EXHIBITION AT OLYMPIA. 


THE International Radio Exhibition, which has been 
organised by the Radio Industry Council, opened at 
Olympia, London, on Wednesday, October 1, and will 
remain open until to-morrow, Saturday, October 11. 
Displays have been arranged by some 190 exhibitors 
and these may be broadly divided into four classes : 
broadcasting and television receivers; components ; 
valves; and communication and navigational equip- 
ment. There are also examples of electronic apparatus 
of various kinds. 

Inspection of the broadcast receivers exhibited shows 
that, without there being any profound changes in 
circuit arrangements, there has been considerable im- 
provement in the design and construction of the com- 
ponent parts. Negative feed-back filters are being 
employed in the audio stages of a number of sets to 

ive more effective tone control. On the short wave 

nds special permeability trimmed coils are frequently 
switched in and tuned by variable ganged condensers 
of small capacity to give what is called band-spread 
tuning. This enables a small part of the total wave 
band to be projected over the whole scale and makes 
adjustment easier and more accurate. Usually these 
small condensers form part of the ordinary tuning 
ganged condenser, the stators being split into two sec- 
tions. During band-spread reception the'large capacity 
sections employed for medium and long-wave tuning 
are short-circuited. As regards control generally the 
familiar knob tuning is almost universal, although 
examples of the press- button selection, which was being 
introduced before the war, are to be seen. The com- 
parative rarity of this facility is ascribed to the difficulty 
of obtaining the necessary motors. Some of the 
new receivers are fitted with what is known as flywheel 
tuning, so that rapid movement can be made from one 
end of the scale to the other. Receivers with a radio- 
frequency amplifying stage in front of the frequency 
changer are commoner than before the war. The 
present public interest in high class music is reflected 
in the care that has been taken to secure greater 
fidelity. The methods used for this purpose include 
negative feed-back circuits, light-weight gramophone 
pick-ups and improved loud speakers, so that good 
reproduction is possible over the greater part, if not 
the whole, of the musical range. Considerable advances 
have also been made towards obtaining proper fre- 
quency response by the use of acoustic loading in 
labyrinth cabinets, while some of the light-weight pick- 
ups exhibited include magnets mouided from iron 
powder in conjunction with chrome-steel needles. It 
now seems to be usual for gramophone tables to be 
fitted with rim drives. This, it is claimed, enables a 
high-speed motor to be used and vibration to be reduced. 
Greater compactness, increased robustness and high 
resistance to climatic conditions are other features 
which distinguish the modern receiver from its pre- 
decessors. 

Television receivers have also been improved in vision 
and control, though it is probable that much of 
the knowledge that was acquired during the war in 
this field for other purposes has not yet been fully 
applied. A feature of this portion of the exhibition 
is the so-called Television Avenue, which consists of 
a number of darkened booths, in which thirty-nine 
receivers, manufactured by twenty-four different 
firms, are shown in action, thus enabling their perform- 
ance to be compared. None of these sets has screens 
larger than 15 in., as even that size needs to be viewed 
from a distance of 8 ft. to 10 ft. for good vision. 
Larger sizes would not, therefore, be suitable for more 
than a small proportion of British homes. On the 
other hand, receivers with larger screens and projection 
models are being shown on a number of the stands. 
Most of the domestic television receivers are fitted 
with knobs for adjusting the focusing and brightness 
only, and are therefore easier to operate; while the 
pictures themselves are not only brighter, but more 
stable and less inclined to drift. 

Among the television exhibits shown, mention may 
be made of two receivers on the stand of the General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2. One of these is a table model, while 
the other is in console form. In these sets it is claimed 
that an improvement in picture resolution has been 
obtained by the use of miniature high-frequency 
pentodes of high mutual conductance to capacity ratio, 
thus rendering it possible to provide a full band width 
of 2-7 to 2-8 megacycles per second in the video stage 
and of about 5-5 megacycles per second in the vision 
intermediate-frequency stages. This advance, together 
with the small size of spot in the associated cathode- 
tay tube, enables maximum picture definition to be 
obtained with the present standard of transmission. 
The tube, which has a high electron-optical efficiency, 
gives an extremely bright picture when only a rela- 
tively low final anode voltage is used. Another in- 
teresting point is that the tube, which is 9 in. across, 
as the result of advances in glass-moulding technique, 


has been produced with a flat rather than a curved 
end, Scanning circuits of increased stability have 
made it ible to remove all television controls, 
other than those for adjusting the focus and picture 
brightness, from the front of the receiver. Push- 
buttons, however, are provided for the selection of 
vision and sound. As regards the circuit arrangements, 
common amplification is used in both the pre-amplifier 
and mixer stages and is followed by separate vision 
and sound intermediate-frequency amplifiers. The 
broadcast-band radio-frequency signal feeds into the 
second intermediate frequency in the television-sound 
section, the subsequent stages being common to both 
broadcast and television sound. An automatic modu- 
lation following limiter is used on the television-sound 
signal and a simpler diode circuit is employed on vision 
to deal with interference. 

As regards size, the largest set in the exhibition is 
probably the three unit, 43-valve, 12 wave-band instru- 


‘ment for both amplitude and frequency modulation, 


which is shown by the Gramophone Company, Limited, 
Hayes, Middlesex. This is a combined radio and tele- 
vision receiver and auto-radiogram, and is fitted with a 
clock by means of which the programmes can be auto- 
matically switched on or off. A similar switching 
device is being exhibited on the stand of Messrs. E. K. 
Cole, Limited, Southend-on-Sea, while Rota-Time, 
Limited, Welwyn Garden City, are exhibiting a switch, 
which operates both the receiver and house lights. 
At the other end of the size scale is the four-valve bat- 
tery superheterodyne set, which is exhibited by the 
Marconiphone Company, Limited, Hayes, Middlesex. 
This is about the same size as a folding camera, and is 
entirely self-contained. It is switched on by opening 
the lid. Another very small receiver is the alternating- 
current transportable set with five low-consumption 
miniature valves shown by Murphy Radio, Limited, 
Welwyn Garden City, Hertfordshire. 

Among the “heavier” equipment, which can be 
inspection at the exhibition is the 5-kW medium-wave 
broadcasting transmitter, such as has been supplied to 
the South African Broadcasting Corporation and other 
authorities by Marconi’s Wireless Telegraph Company, 
Limited, Chelmsford. On the same stand are examples 
of the firm’s direction finders, blind-apprvach guides and 
light-weight communication equipment. This includes 
an air-borne automatic direction finder, which gives 
instantaneous bearing indication immediately the 
desired station is tuned in. The weight of the receiver 
portion of this equipment is only 15 lb. The range 
of Marconi equipment for use at sea includes the 
“* Radio-locator,” which enables the picture received 
on the screen to be compared immediately with the 
chart, thus facilitating instant identification of any 
objects detected by radar. The major item in the 
display of Standard Telephones and Cables, Limited, 
Connaught House, Aldwych, London, W.C.2, is the 
final radio-frequency amplifier of a 100/150-kW high- 
frequency broadcasting transmitter. On this trans- 
mitter separate radio-frequency channels are provided 
for each working frequency, thus permitting rapid 
changes in the latter and making the apparatus for 
channels not in service accessible for maintenance. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester, 17, are exhibiting their 
** Seascan ”’ radar set, details of which have already been 
given in ENGINEERING; and a transmitter with an 
output of 5 watts, which has been designed for use as a 
marker on aerodromes. This sends out a continuous 
signal consisting of code letters, so that the aerodrome 
can be identified by approaching pilots. 

The exhibits on the stand of the British Thomson- 
Houston Company, Limited, Rugby, are concerned 
more with electronics than with radio in the strict 
sense, although examples of the aerial scanner and radar 
equipment that has been developed for use on merchant 
ships are on view. An interesting exhibit is the . 
germanium rectifier. This is of similar construction 
to the stable silicon crystal rectifier, which was deve- 
loped during the war for use as a frequency convertor 
and low level indicator on radar equipment. Ger- 
manium, however, has the advantage of being able to 
handle higher voltages and heavier transient overloads 
than selenium, and at lower frequencies can replace 
the diode in those applications where the absence of 
heater connections, compactness and reliability are 
required. It is claimed that the frequency response of 
this rectifier is much superior to that of other types 
with similar high voltage handling characteristics. 

An exhibit, which has attracted a great deal of atten- 
tion, is that of the Mullard Wireless Service Company, 
Limited, Shaftesbury Avenue, London, W.C.2. This 
consists of an elaborate model railway, covering 20 ft. 
by 7 ft., the movement of the trains being con- 
trolled by photo-electric cells through relays, so that 
starting, stopping, shunting and marshalling are all 
effected automatically.. Two of the trains are coloured, 
and colour-sensitive cells are used to effect sorting 
operations. The purpose of the display is to show the 
application of electronic-control devices in industry 





and the public service. 
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RESEARCH WORK ON PAINTS. 


THE present year marks the twenty-first anniversary 
of the foundation of the Research Association of 
British Paint, Colour, and Varnish Manufacturers, 
which organisation was incorporated on September 23, 
1926, for the purpose of applying methods of scientific 
investigation to the problems of the group of related 
industries manufacturing paints, colours, varnishes, 
printing ink, linoleum, and coating compositions 
generally. This object has been achieved at the 
Association’s headquarters, the Paint Research Station, 
Waldegrave-road, Teddington, Middlesex, in a variety 
of ways, namely, by library, information-bureau and 
liaison work and by discussions and lectures, but chiefly 
by experimental investigation; essentially fundamental 
in character, carried out in the laboratories at the 
Research Station. As is the case with most other 
associations of this type, the results of such work, and 
the conclusions reached, are reported confidentially 
to the members in the form of technical papers, bulletins 
and research memoranda. The premises in Walde- 
grave-road were acquired in January, 1927; they were 
previously known as the Teddington Rubber Works, 
and, after slight alterations, were equipped as labora- 
tories, workshops and offices. Extensions were taken 
in hand in 1929, and, in November, 1930, a new 
building, which increased the floor area of the Research 
Station to 13,000 sq. ft., was completed. The next 
step in the building programme brought the floor 
area up to 20,000 sq. ft., the opening of this new 
section having taken place in May, 1936. In 1945, 
further developments were decided upon and three 
buildings, which provide an additional floor space of 
7,000 sq. ft., have now been erected. It may be men- 
tioned, however, that there is sufficient room on the 
site for another substantial block which could provide 
an additional 10,000 sq. ft. of working space. 

The three new buildings were officially opened by Sir 
Edward Appleton, G.B.E., K.C.B., F.R.S., secretary 
of the Department of Scientific and Industrial Research, 
on September 23 last. the Association’s 21st anniver- 
sary. In the course of his speech he mentioned that the 
Association was now making a fundamental study of 
Congo copal resin, a fossilised resin from trees, dug up 
out of the ground in the Belgian Congo, which material 
had remarkably good properties for varnish making. 
Fundamental research was also being carried out on 
the standardisation of colour, and how it was affected 
not only by the pigment in the paint but by the size, 
distribution and shape of the particles. The knowledge 
of the Station had been called upon by the Service and 
Supply departments during the war. Questions regard- 
ing paint for camouflage purposes were prominent, but 
work had also been done on paints for low-temperature 
chambers on ships and on paints for resisting petrol, 
for use on instruments, and for coating concrete 
tailway sleepers. Paints which conducted electricity 
and others which did not do so, and paints which were 
very durable, and others which were removable at will, 
had all formed subjects for research. Additional 
problems dealt with during the war years had arisen 
out of the coloration of fibres, wood-chips and stecl 
wool, the fire resistance of fabrics, tarpaulins and nets, 
and the recovery of casein from plastic waste and of 
chromium from leather scrap. In conclusion, Sir 
Edward stated that, during the 21 years of its existence, 
the income of the Association, from subscriptions and 
grants from the Department of Scientific and Industrial 
Research, had increased from less than 6,000/. to 
upwards of 45,000/. per annum. 

One of the three new buildings opened by Sir Edward 
contains small-scale equipment for varnish and paint 
making, including roller mills, ball mills, mixers and 
grinders. Another building, and the largest of the 
three, contains seven rooms which are devoted to 
techniques relating to weather studies, paint applica- 
tion and film properties, the equipment including a 
high-speed abrasion machine designed to produce 
abrasion comparable with that due to the action of 
rain on the wings of high-speed aircraft. In the third 
new building, which is at present of a temporary 
nature, a “ water-backed” spray booth has been 
installed. In this, the “ overspray ” from a spraying 
pistol is collected on a water curtain at the rear of the 
cabinet and also in an atomised mist. The water 
passes to a sump through a filter and the paint residues 
are collected without contaminating the atmosphere. 
The older parts of the buildings contain the laboratories 
and shops of the physical, technical and chemical divi- 
sions of the Association, and all of them appear to be 
thoroughly well equipped for the work they have to 
carry out. The apparatus in use includes an infra-red 
spectrometer, a photo-electric quartz ultra-violet 
spectrophotometer, an electron microscope and electron 
diffraction camera, a series of viscometers of various 
types, an electrical infra-red drying oven, a controlled- 
atmosphere room capable of operating between 5 deg. 
and 40 deg. C., and at relative humidities of 50 to 


95 per cent., a Langmuir trough for the study of 
monolayers of pure substances, a Spekker photo-electric 
absorptiometer, and refractometers of various types. 





LABOUR NOTES. 


TxE Postmaster General is expected to give his reply 
to the wages claim of the unions at a meeting 
for October 15. The unions desire a minimum rate 
of 5l. a week at 21, the maximum to be reached after 
five years, and an increase of 1. a week on all maximum 
rates. At present, postmen who entered the service 
as boy messengers do not reach their maximum (5. 15s. 
in London) until they are 30 years of age. Ex-Service 
entrants start at 95s. a week (in London), and have to 
wait five years before reaching the maximum. Counter 
clerks do not reach their maximum till they are 34 years 
of age. 


In the two weeks which ended on September 20, 
according to the Ministry of Fuel and Power, voluntary 
absenteeism at the coal face fell from 7-21 per cent. to 
6-38 per cent., and voluntary absenteeism among all 
workers in the industry decreased from 5-75 per cent. 
to 5-17 per cent. 








A firm in Accrington have had to abandon their plan 
to work evening shifts, because the Accrington Textile 
Trades Federation instructed the operatives not to 
take part in the scheme. The reasons for the trade- 
union action were explained to a representative of the 
Manchester Guardian by Mr. Andrew Naesmith, the 
secretary of the Weavers’ Amalgamation. The plan, 
according to the firm, would have given them 20 hours 
a week more running time for 200 out of their 700 looms. 





Mr. Naesmith said that there had never been any 
objection to part-time evening labour in the preparatory 
processes such as beaming and winding. Evening 
weaving was opposed for three reasons. First, there 
was a shortage of yarn twist which evening shifts would 
make more serious and might affect adversely the full- 
time weavers. The day-time weavers worked for their 
living, and the evening part-time operatives for pin 
money. Tbe latter could earn 50s. a week free of income 
tax which was very near to the sum which the day-time 
operative earning 3/. 10s. to 3/. 15s. had left after paying 
income tax. 





Thus, he suggested, there would be a danger of 
operatives—particularly married women—leaving day 
work to take up the part-time evening work. ‘‘ We 
cannot,” Mr. Naesmith declared, “‘ afford movements of 
that kind. If there is to be -time weaving, it 
must be done by agreement, and employers in a given 
area must all have a fair start together. It must be 
borne in mind, too, that we do not yet know what the 
Cripps policy on overtime will be.” The two other 
objections, Mr. Naesmith added, were that interchange 
of looms would mean two sets of operatives kissing 
shuttles, and that the arrangements for supervision of 
evening work did not appear to be adequate. 





Under an agreement providing for the spreading of 
the industrial electrical load, to which the Engineering 
and Allied Employers’ National Federation and the 
Confederation of Shipbuilding and Engineering Unions 
are parties, it was arranged that the normal working 
day could be worked between the hours of 7 a.m. and 
8 p.m. without payment of premium time. That 
meant, in effect, Mr. Beard, the general secretary of the 
United Patternmakers’ Association, says in his Monthly 
Trade Report, that if the present normal working day 
was 8} hours, it could be worked between the hours of 
7 a.m. and 8 p.m. Any extension of the day beyond 
8} hours would, of course, be subject to overtime pay- 
ments. 





There has, however, been a further development 
since this agreement was reached. “It appears,” Mr. 
Beard writes, ‘“‘ that in some districts, notably in the 
Midland area, the two sides have discussed the applica- 
tion of the agreement, and have come to the conclusion 
that it would suit their purpose better and would spread 
the industrial load still further if they were able to 
operate what they termed a “ powerless day.” This 
would mean the working of 44 hours in either four or 
four and a half days, leaving two and a half or three days 
of holidays. It would also mean that the present work- 
ing day of 8} hours would be extended without the 
ig of overtime. Any time worked on a “ power- 
less day” or outside the hours of 7 a.m. and 8 p.m. 
would be paid at overtime rates.” 





“These proposals,” Mr. Beard continues, “ have 
been put to the engineering group of the Confederation 
by the National Engineering Employers, and there is 
no doubt that employees and employers in certain indus- 
tries favour the arrangement. We were not, however, 
in @ position to to the suggested alteration to an 
agreement which been so recently negotiated with- 
out further discussion by the larger body of the Con- 





———=—=—= 
federation and the matter was, therefore, adjourned 
until a later date. Since then, the trade-union aide 
have turned down the suggestion.” 





From the point of view of the General Coungij of 
the Trades Union Congress, the interview which their 
deputation had last week with Ministers ended satis. 
factorily. It was feared—and the apprehension was 
shared by some of the affiliated unions—that the letter 
of the Ministry of Labour and National Service to , 
number of Joint Industrial Councils on the subject of 
wages, together with the setting up by Mr. Isancg 
of @ new department at the Ministry to “ study wage 
movements,” meant that the Government intended to 
exercise some control of claims for wage increases, |p 
an official communication issued at the close of the 
meeting it was stated that Mr. Attlee had assured the 
deputation “that the Government’s policy continues 
to be that wages questions should be settled by the 
two sides of industry through the appropriate negotiat. 
ing machinery.” In return, the deputation assureg 
Mr. Attlee that “irresponsible” wage claims will be 
frowned on by the General Council. 





An official communication circulated on Thursda 
evening last week by the National Coal Board stated 
that agreement had been reached by the Board and the 
National Union of Mineworkers on the terms under 
which extra time will be worked in the pits. At 4 
meeting in July, it will be recalled, Mr. Attlee sug. 
gested to the Mineworkers’ executive representatives 
that they should ask the men to work half an hour 
extra in the normal day shift. As an alternative, the 
miners’ leaders proposed the working of an extra shift 
on Saturdays. 





After further discussion—in which the Cabinet is 
understood to have taken part—the Mineworkers’ 
representatives put forward an amended alternative 
proposal. This was that it should be left to each pit 
to decide how the extra time should be worked— 
whether, that is, a half-hour should be added to the 
day shift or an extra shift be worked on Saturdays. 
The agreement reached last week is, of course, subject 
to the approval of a national delegate conference of 
the Union, and sych a meeting has been called for 
to-day (Friday). The broad principles of the mine- 
workers’ scheme are, it is understood, accepted in the 
agreement. The Five-Day Week remains intact, and 
whatever overtime is worked will be outside the exist- 
ing arrangements covering straight overtime rates. 





On Thursday last week, the executive committee of 
the National Union of Mineworkers decided to approach 
the National Coal Board with pro: for an increase 
in wages. Mr. Lawther did not indicate, after the 
meeting which had considered the matter, what the 
proposals actually were, but when the subject was 
discussed at the Rothesay delegate conference in July 
a resolution was adopted instructing the executive to 
press the Board not only for increases but also for a 
revision of the industry’s wage structure. A sub- 
committee of the executive has been for some time 
considering the matter, and its report will, no doubt, 
be considered by a delegate conference when the 
negotiating committee have seen the Coal Board. 





Details of the Control of Engagement Order—which 
came into operation on Monday this week—were given 
at a Press conference on Friday last week by Sir Harold 
Wiles, deputy secretary of the Ministry of Labour and 
National Service. The Government, he said, desired 
to move a large number of persons from the distributive 
to the manufacturing industries, and proposed to dis- 
tinguish for priorities between essential and less essen- 
tial occupations. They relied for the effectiveness of 
the Order on the normal labour turnover which was 
estimated at some 200,000 a month, though the figure 


might be much increased by the Government’s restric- 


tion of raw materials to certain undertakings. 





First preference is to be given to all vacancies in 
undertakings in specified industries or services which 
are very important and known to be undermanned. 
These include coal mining, agriculture, iron and steel, 
cotton, and wool ; they are also to be given to vacancies 
on classes of very important work where the shortage 
of labour is not general, or where the work concerned 
is normally only a part of the output of individual 
undertakings, and where the undertakings concemed 
have to be individually identified and notified to local 
offices of the Ministry ; examples of these are products 
and services required for the development of atomic 
energy and the manufacture of machinery and equip- 
ment for deep mines. Preference is likewise to be given 


to vacancies at individual undertakings not covered 
by either of these categories where nt and important 
work is seriously retarded by the shortage of a small 


number of employees. 
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HYDRO-ELECTRIC DEVELOPMENTS 
IN SCOTLAND.* 
By J. Henpzrson, M.C., B.Sc., M.LE.E. 
. (Concluded from page 335.) 

FurTHER discussion of minimum operating conditions 
would require an investigation of the output during the 
summer period of the year, but as the repair and main- 
tenance programme on the steam stations supplying 
the whole of the base load in the area is dependent on 
the guaranteed or firm minimum output during the 
summer it is impossible to do more than indicate the 
requirements on the basis of storage. The maximum 
loads on the Scottish grid system for each month of 
1946 are shown in Fig. 10, from which it may be noted 
that the ratio of the average winter to the average 
summer peak is approximately 1-4. It should follow 
therefore that if the water storage will satisfy the load 
requirements over three months, or 70 working days, 
during the winter, there should be no difficulty in this 
being done over 100 working days, or at least four 
months, during the summer. The above arguments are 
based on @ water storage of 100 per cent. being con- 
tinuously available. This may not be the case, as, in 
addition to acting as standby during dry periods of the 
year, the storage reservoir must act as a regulator 
during very wet weather. Sufficient reserve storage 
must always be available to retain any water entering 
the catchment area during an abnormally high rate of 
rainfall with which the installed plant may be incapable 
of dealing. If the storage is not available at such times, 
the excess water wil] escape and considerable waste of 
energy may occur. 

The curve in Fig. 11 is an "9 duration curve 
for the Galloway power scheme for the year 1946, 
showing the number of days for each daily output 
during the year. The ordinates on this curve are given 
as a percentage of the maximum possible and are 
therefore representative of the daily load factors which 
may be obtained in a typical year. It may be noted 
that, during the year under review, the daily load 
factor was approximately 50 per cent. during 50 days, 
and that a load factor of 80 per cent. or over was 
obtained on only three days. veral instances have 
occurred before 1946 and during the spring of 1947, 
however, where the load factor was 100 per cent. It 
must be concluded, therefore, that a hydro-electric 
station must have sufficient plant capacity and storage 
accommodation combined to deal with loads of peak 
order at any time. Examination of the stations already 
considered, which cover the larger developments in the 
more southerl of the Scottish area, would indicate 
&@ maximum y output under uniform heavy-rainfall 
conditions of the order of 11 million units, and, if spare 
plant is taken into consideration, an output of over 
12 million units. On the basis of the Scottish load 
curve shown in Fig. 7, page 335, ante, this would almost 
cover the energy requirements of the whole of the 
Scottish area with a shortage of power at peak periods 
of the day of approximately 300 MW. Under such 
conditions, the hydro-electric stations and the steam 
stations require to operate on a schedule which is the 
opposite to that for which they were designed, and the 
water stations become base-load stations with steam 
generation taking place only at times of peak load. The 
power shortage during the daily peak could easily be 
made up by steam generation but, as the night load only 
amounts to 230 MW, the whole of the energy generated 
could not be absorbed in Scotland and en require to 
be transmitted across the border representing an export 
during the night of 270 MW. It is impossible at the 
present time to forecast the rate of of load 
with any dgree of accuracy, but it would appear that, 
for some years to come, a rainfall giving, even for a few 
days at a time, a daily load factor of the order of 100 per 
cent. will require transmission south of a considera 
amount of energy. Conditions would be aggravated 
by heavy rainfall in the Galloway area at the same time. 
As the western line south of the border would be fully 
loaded by export from the Galloway scheme it would 
seem that additional transmission capacity on the part 
of the Central Authority will be required if considerable 
loads, over, say, 100 MW, are to be transmitted south. 
The general problem of transmission south of the 
border of peak loads as well as excess energy is an 
economic one which is outside the scope of the present 

ion. In the end it may be found that it is 
better to allow flood water which cannot be used in 
Scotland to run to waste until the growth of load can 
absorb it. In any case the problem is not urgent, as by 
the time the first instalment of hydro-electric develop- 
Ment is complete it is certain that the total Scottish 
load will have grown considerably. 

An important consideration in the application of 
hydro-electric 5 ery to the supply of electricity 
in bulk, particularly at times of emergency, is the s 
with which the machines can be run up to full 
from rest. On the largest sets, the normal time is 


* Paper read before Section G of the British Association 
at Dundee, on September 1, 1947. 














between five and ten minutes—compared with 40 or 50 
minutes for a large steam generator. The advantages 
of this will be immediately apparent in the case of an 
area where, due to s fault occurring on a large machine, 
there is insufficient running plaat to meet the load. 
The availability of water power at such a time may 
prevent a cut in the electricity supply and will at least 
shorten very considerably the period of disturbance. 

In addition, when steam plant is shut down for 
any period, pressure must maintained on the 
boilers so that steam may be available when required 
at the turbine stop valve. This means a continuous 
consumption of fuel to supply the heat losses and 
maintain the pressure. Hydro-electric plant is free 
from such a disadvantage, as no loss is incurred when 
the machines are shut down. 

The erection of the transmission lines necessary 
for the export of energy from the north is an —_ 
ley tah ent to be carried out by the Hydro- 
ic Board. ile it is impossible at the moment 
to deal with the transmission problem in detail, some 
indication of the general princi governing it may 
be given. Only the larger of schemes scheduled 
for early development have been shown in Table I, page 
334, ante, but there are others of lower output amounting 
in all to 212 million kWh, capable of meeting a firm 
demand at the point of delivery of 58 MW. firm 
delivered power from the Loch Sloy area amounts to 
168 MW, and this may be augmented by additional 
export from the north via this route. The schemes 
being developed in Perthshire would account for 224 
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MW, while schemes which are scheduled farther north 
are capable of a delivered output at the export terminals 
of 240 MW ; further developments in the extreme north 
of Scotland, in the absence of local industrial load, 
would greatly increase this latter figure. It would 
appear appropriate therefore to consider a transmission 
scheme based on an export from the Loch Sloy area not 
exceeding 200 MW, from Perthshire 250 MW, and from 
the northern area round Inverness of 250 MW, with a 
considerable future increase of this northern load. Fig. 
12, page 358, is a map of Scotland with distances indi- 
cated from a a just north of Glasgow. From this it 
may be seen that the proposed stations in the Loch Sloy 
area and those in Perthshire are all within a distance of 
70 miles from the centre. 

The main factors Quake transmission of supply 
in bulk at very high voltages are cost of erection, 
line losses and voltage drop in transmission. For 
very high voltages and lines of 100 miles or over, each 
case must be considered independently as no general 
rule can be formulated for the amount of power which 
may be transmitted over very long lines owing to the 
effect of the distributed capacitance on the drop. 
For lines up to about 70 miles at 132 kV, however, this 
effect may be neglected without introducing large 
errors, and it is possible to examine the position for 
short lines on a general diagram such as that shown in 
Fig. 13, page 358, which has been adapted from one of 
the diagrams prepared by Mr. J. S. Forrest, M.A., B.Sc., 
of the Central ig 7 aman Board and published by 
Electrical Review, Limi 

There are several advantages to be gained by trans- 
mission at 132 kV, particularly over the shorter distances 





involved in the more southerly schemes. This voltage 


is, at present, the standard transmission voltage on the 
geen ge aes and its adoption by the Hydro- 

i would not require transformation at the 
delivery points. The construction costs for a limited 
amount of power are also lower, and it would be possible 
to reduce the number of routes required by the adoption 
of double-circuit lines On the assumption that 132 kV 
will be adopted by the Hydro-Electric Board for the 
southerly areas, and that the construction and design 
will be similar to that which has proved satisfactory 
on the grid, the conditions relating to transmission 
from these areas may be examined. 

The Hydro-Electric Board will require to deliver 
pn the! athe yp adh mane tales smal remea 

ich is at least equal to the generation power factor in 
the Scottish area, with a voltage drop over the trans- 
mission lines not exceeding 10 Br’ cent. It will be 
assumed that the power factor of the present load on 
the grid has a value of 0-9 at times of maximum load. 
The 10-per cent.gyoltage-drop limit makes it immedi- 
ately apparent that provision will require to be made on 
the generators and transformers at the water-power 
stations for a voltage variation from normal to 20 per 
cent. above normal, as compared with the existing stan- 
dard on the grid transformers of + 10 per cent. This will 
enable delivery to be made at any voltage between 
normal and 10 per cent. above. 

The diagram reproduced in Fig. 13 shows that each 
line is suitable for 5,500 MW-miles at unity power 
factor, but at 0-9 power factor it is found that 2,900 
MW-wmiles will give a 10 per cent. voltage drop in 
transmission. The normal range of line loading may be 
assumed between 60 and 75 MW, with an extreme 
emergency loading of 100 MW. At unity power factor 
the limits of line length are found to be 73 miles for 
normal and 55 miles for emergency loading. At 
Se en 

ively. 

ig. 12 shows that the Loch Sloy area lies within a 
straight-line distance of 30 miles from the ont 
grid delivery point on the northern side of Ww, 
and that the distance from the same point to the north 
Perthshire stations is within 60 miles. Delivery from 
this latter point may be made more conveniently at 
Bonnybridge, and this being the case, the distances on 
which consideration of the transmission problem ma 
be based may be assumed to be 35 miles for the 
Sloy area and 60 miles for the northern Perthshire area. 
It would appear that no difficulty will be experienced 
in the first case in transmitting energy within the 
limits laid down even in emergency, and that if two 
double-circuit lines are run, spare ity will be 
available for energy from farther north or from the 
Perthshire area if a link is erected between the two 
areas. For an transmission distance of 
60 miles from the Pitlochry area, Fig. 13 gives a loading 
for each line of 48 MW, which could be increased to 
75 MW for normal loading by the addition 
of synchronous-condensing t having a capacity of 
approximately 27 MVA reactive per circuit. This 
would improve the power factor of transmission from 
0-9 to 0-99. Two double-circuit lines would be 
required from Perthshire, so that a minimum of 
108 MVA reactive would require to be provided for 
power-factor correction purposes. If it is considered 
necessary to make provision for the full emergency 
loading of 100 MW within the limits of a 10 per cent. 
voltage drop, the power factor of transmission will 
require to be improved to a slightly leading value by 
the addition of 53-5 MVA reactive per circuit, or a total 
of approximately 210 MVA. Suitable interconnection 
between the generation centres would give greater 
flexibility to the whole transmission scheme and make 
provision for fault conditions causing trouble on one or 
more of the main lines. 

The map reproduced in Fig. 14, page 358, shows the 
lines for which the Hydro-Electric Board have already 
obtained powers and other interconnectors which it 
would appear advantageous to erect. If the ultimate 
load export at Bonnybridge is such as to require four 
transmission lines from the north, the Central Authority 
will require to make some additions to the grid at this 
point, either by arranging an additional connection into 
the Motherwell-Portobello line or erecting at least one 
additional circuit into Portobello from Bonnybridge. 
The conditions under which the grid will operate under 
the new arrangements are very different from those at 
present existing, and, instead of acting as interconnec- 
tors, the grid lines will become main transmission lines 
to the load centres in the east and west. It is also prob- 
able that reconsideration of the transformer sizes at the 
existing main generating stations will be required. 

The transmission of energy in bulk from farther 
north is a separate problem and, although it may prove 
convenient to interconnect the northern areas with the 
southern at 132 kV, it would not appear that trans- 
mission at this voltage would prove satisfactory. The 
ultimate oe transferred from the north may be 
over 500 » requiring, at 132 kV, eight additional 
circuits or four double-circuit lines, together with a 
very large increase in the MVA reactive to obtain 
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reasonable working conditions. It would seem a 
wise decision to make provision for transmission of a 
large bulk supply from the area round Inverness where 
a collecting point might be established at 132 kV for 
transformation and transmission south at a higher 
voltage. The choice rests between 220 kV and 264 kV. 
For transmission between the North and Central 
Scotland only, the cost of erection would probably 
favour transmission at 220 kV over a distance not 
exceeding 150 miles. Other factors, however enter 
into the problem, such as the ultimate growth of load 
in the whole TT which may force the Central 
Authority to establish a primary transmission system 
at a higher voltage, leaving the existing grid as a 
general distribution system at 132kV. As the adoption 
of such a higher voltage might entail transmission 
of bulk power farther south, the decision might well 
be in favour of 264 kV. If 220 kV were adopted 
for the Hydro-Electric Board bulk transmission, large 


transformer units would be required for interconnection | be 


of the two systems should a national decision favour 
the higher voltage of 264 for a primary grid. 

In addition to the main transmission lines s 
the Hydro-Electric Board, as the supply authority in 
the northern area of Scotland, will require to construct 
a considerable number of other 132-kV lines inter- 
connecting the main generating and distribution 
points in the North of Scotland. The protection of 
these with high-speed protective gear is an essential 
feature of the design and construction of the general 
system. Inthe early days of electricity supply, reliance 
was usually placed on overload or directional overload 
with graded time limits. In many cases the operating 
times extended to several seconds, and during such 
periods considerable damage to plant often occurred, 
even with the limited amount of power available. 
Later, on many of the large interconnected under- 
ground cable networks, balanced — was 

vided whereby any faulty unit of the system could 

switched out in a very short period of time. Most 
of these balanced systems depended on pilot wires 
connected between the feeder ends in the case of 
cables, or between current transformers situated on 
each side of the unit protected in the case of other 
apparatus. Later additions to this class of protective 
gear depended on the comparison of the power flow 
at the two ends, but here again pilot wires were neces- 
sary to enable comparison to be made. With the 
advent of the grid and the extensive overhead line 
transmission involved, the cost of pilot wire protection 
was prohibitive, save for very short lines, and it became 
necessary to seek some other solution. 

The problem was solved, in the case of the grid lines, 
by the adoption of “im ” protection in the 
form of “ definite impedance ” whereby the apparatus 
became o ive instantaneously if the im 
between the circuit breaker and the fault was less than 
the line impedance. As this arrangement could only 
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Ye with safety over 80 per cent. of the feeder 
length it was usual to install, in addition, the form of 
protective gear known as “ impedance-time,” in which 
the time of operation was proportional to the ——_ 
of the fault circuit and therefore to its length. The 
earliest forms of impedance protection were installed 
on the grid circuits in Scotland and proved very 
8 in practice. 
The search after still shorter times of operation 
led to the evolution of other balanced ms of 
tection, without the use of pilot wires, and dependent 
or comparison between ends on carrier current trans- 
mitted over the lines themselves. The first installa- 
tions on the grid took the form of “ lock-in”’ protection, 
similar to an earlier form requiring pilot wires. These 
on comparing the power flow at the ends of 
the line, becoming operative if a reversal of direction 
took place at one end. The most recent form of 
carrier protection using high-speed polarised relays 
for current phase displacement comparison has 
described in a before the Institution of Electrical 
i in Fe , 1947, by W. Casson and Dr. 
F. H. Last, both members of the technical staff of the 
Central Electricity Board. The operating characteristics 
of the relays enable the equipment to determine whether 
a feeder should be switched out under fault conditions 
in less than half a cycle after the current at one end 
of the feeder has reversed in phase relative to the other. 
This enables complete clearance of a fault to take 
place in a time not greater than five or six cycles with 
the most modern high-speed circuit breakers. Much 
shorter clearance time may therefore be obtained on 
the North of Scotland lines than were thought possible 
when the original grid circuits were constructed, with a 
consequent decrease in the magnitude of the disturbance 
under fault conditions. The protective gear a 
on generators and transformers has already been we 
tried out in practice and should be available in high- 





speed form before the first installations are operating. 


The e nature of the country over which many 
of the North of Scotland transmission lines will run 
makes them particularly vulnerable to lightning. It is 
not ible to consider the problem in detail, but the 
chief precautions against serious breakdowns may be 
mentioned. Direct strokes are always possible and the 
main protection against damage is given by an overhead 
earth wire and low tower-footing resistance. The 
latter may be a major problem in the Highland areas 
where the soil resistivity is generally high, and the 
tower foundations may beset in rock. In these circum- 
stances special precautions may be necessary to prevent 
damage and repeated outages on some of the main lines. 
Transformers, which are most vulnerable to induced 
steep-fronted travelling waves, may be protected 
against breakdown by spark gaps set at values below 
the safety limits of the end windings. 

Closely allied with the application of protective gear 
is the means of communication to be adopted whereby 
automatic indication of load in a control centre and 
immediate telephone connection may be obtained when 
required. The Central Electricity have several 
feeder protective schemes giving excellent service 
using carrier current as a means of comparison between 
ends, and the Grampian Power Company have had in 
service for many years a means of communication 
with their hydro-electric stations of Rannoch and 
Tummel in hshire. By arrangement with the 
Post Office, this communication channel has been 
extended over Post-Offiee lines, so that the Central 
Electricity Board control engineer in Glasgow may 
speak directly to the ineers in the generating 
stations. The North of tland Board, therefore, 
have a choice of three methods of protection, com- 
munication and system supervision comprising (a) 
Post-Office telephone lines which may be hired from 
terminal to terminal, (6) carrier channels over the 
north transmission lines over which messages may be 
relayed and which may be used for protective purposes, 
and (c) a combination of the two methods. The Centra 
Electricity Board, from the commencement of the 
grid, have hired communication circuits from the 

‘ost: Office and these have been used for system control 
purposes as well as for the transmission of instrument 

ings. The conditions under which the Central 
Electricity Board o are not quite similar to those 
in the North of Scotland Area, and a considerable 
advance has been made in the art of using carrier- 
current channels. Whereas the stations and sub- 
stations of the Central Board are invariably within 
easy reach of the main Post-Office lines, the hydro- 
electric stations of the North of Scotland Board may be 
remote from the general system of the Post Office. 
The question in all cases will be an economic one, as 
communication, protection, and system supervision 
can be carried out by either method or by a combination 
of both. Where Post-Office lines are concerned for 
protective purposes it will be essential to have them 
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automatically and convinuously supervised, so that an 
alarm is given immediately if the circuit is broken or is 
not available for protective pur . As the position 
is affected largely by the ultimate position of the main 
control centre it is impossible to do more at present 
than indicate the limits of the problem with which 
the Hydro-Electric Board are faced. A further 
alternative method which may be mentioned is the 
possibility of using the multi-channel short-wave 
radio apparatus which has been developed by the Post 
Office for use over what may be termed visual distances. 
Whether this is an economic proposition in any par- 
ticular case would require to be determined by the 
local conditions, but it would appear that carrier current 
over the main transmission lines themselves will prove 
to be the solution which will be adopted finally. 

The transmission lines of the North of Scotland 
Board, owing to the nature of the country through 
which they , must follow the main lines of com- 
munication between the various centres in the north. 
As a result, the distance between them and the main 
Post-Office telephone lines can never be very great 
and the parallel distance over the various routes 
may extend to considerable leagth. The Post Office 
authorities, in signifying their agreement to the route 
adopted for any high-tension transmission line, usually 
indicate the maximum zero phase sequence current 
permissible under fault conditions in order to limit 
the induced voltage on the communication circuits. 
In cases of long parallelism, this value may be so low 
that it is im ible of attainment in practice. Under- 
grounding of the Post Office lines, the cost of which is 
charged against electrical transmission, while offering 
an improvement, is not-in all cases satisfactory, as the 
lead sheath and the earth itself may not provide 
sufficient shielding effect. This method, even if a cure 
is effected, is costly and an early solution in the form of 
an efficient and inexpensive safety device on the Post- 
Office lines is required. Any other method involving 
modification of the electrical circuits would be too 
costly for consideration on a general scale. 

The extent of the work still to be undertaken by the 
North of Scotland Hydro-Electric Board and the 
limited, even if substantial, progress which has been 
made has prevented any detailed consideration of the 
scheme. epatent questions regarding the proposed 
first development stage are still under discussion and 
decisions have still to be made which will affect the 
ultimate arrangements. The author has endeavoured 
to show the effect of this first development on generation 
in Scotland, and, although the discussion has se based 
on present-day load curves, the same arguments will 
apply when the load has increased to double, or more 
than double, the present value. Increase of the load 
in Scotland will assist the ultimate development of 
water power in the Highland areas. It should be 
made clear that the author has no connection with the 
Hydro-Electric Board and that the opinions expressed 
are in no way official. 

In conclusion, the author wishes to thank Mr. A. E. 
McColl, vice-chairman of the North of Scotland Hydro- 
Electric Board, Mr. E. J. Edgar, manager for Scotland 

of the Central Electricity Board, and Mr. F. H. Williams, 
manager of the Galloway Water Power — for 
information and on which many of the curves 
shown and illustrations have been based. 





Rapio RESEARCH IN INDUsTRY.—It is announed that 
the Department of Scientific and Industrial Research is 
to take over the fundamental radio side of the fighting 
services Telecommunications Research Establishment at 
Malvern in order to develop techniques for industrial 
purposes. The electronic group at the same establish- 
ment is also to be taken over. 





CANADIAN PaciFic RarLway ConrTracts.— Orders 
worth more than 16 million dollars have been placed 
recently by the Canadian Pacific Railway Company, 
with locomotive and freight-car builders, for 52 loco- 
motives and 1,295 freight and express cars. The National 
Steel Car Company, Hamilton, will build 750 box cars, 
175 refrigerator cars, and 100 covered hopper cars, at 
a& total cost of 6,750,000 dols. Ten 4-6-2 passenger- 
freight locomotives, and 12 2-8-2 heavy freight loco- 
motives, costing 3,600,000 dols., will be built by the 
Montreal Locomotive Company ; and the Canadian Car 
and Foundry Company, Montreal, will build ten mail- 
express cars and ten baggage-express cars for a million 
dollars. The Canadian Locomotive Company, Kingston, 
Ontario, have contracted for 30 “lighter” 4-6-2 loco- 
motives at a cost of 3,800,000 dols., and the Eastern 
Car Company, Trenton, Nova Scotia, will build 250 
hopper cars for 1,300,000 dols. These orders were 
awarded from an appropriation of 22,500,000 dols., 
which was made in August, and the remaining 5,900,000 
dols, will be used for purchasing 11 locomotives and 
500 gondola cars, orders for which are still to be 
Placed. With orders worth 24 million dollars which 


were placed in March, the total expenditure of the 
Canadian Pacific this year, on 76 locomotives and 4,970 


NG. 
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INCLINABLE ELECTRICALLY- 
DRIVEN PRESSES. 


Tue inclinable electrically-driven press illustrated 
below is manufactured in four sizes, of 12-5 tons, 25 
tons, 40 tons and 60 tons maximum capacity, respec- 
tively, by Messrs. E. H. Jones (Machine Tools), Limited, 
Edgware-road, The Hyde, London, N.W.9. It has 
a number of interesting features, one of which is that 
the operator’s guard is interlocked with the clutch- 
control mechanism, and another that the change-over of 
the operating cycle of the ram is immediately and 
easily effected. The hinged frame is fabricated from 
steel plate, the base on which it is pivoted being a cast- 
ing. The use of a fabricated frame enables the design 
to be altered easily to suit. individual requirements, 
since no patterns are involved, and also enables the 
machine to be made of the fixed, non-inclinable, type, 
the same working parts being employed in both types. 
The press is driven by a motor carried on a hinged 
bracket attached to the rear of the frame, transmission 
to the pulley-flywheel being through V-belts. The 
motor ranges from 2 h.p. for the smallest press to 7 h.p. 
for the largest, the motor speed for sizes being 
960 r.p.m. This speed gives 125 strokes per minute 
for the smallest press and 90 strokes per minute for 














the largest, although, alternatively, the three largest 
sizes ate available with spur-wheel reduction gearing, 
giving a slower rate of operation, namely, 40, 35, and 
33 strokes per minute for the 25-ton, 40-ton and 60-ton 
sizes respectively. Power transmission is by multiple- 
splined shafts throughout, no keys being employed. 
In the geared models, the second-motion shaft is 
mounted in roller bearings. 

The projecting boss seen in the centre of the flywheel 
houses the multi-jaw clutch for engaging and dis- 
engaging the drive. The moving element slides on the 
main shaft on hardened and ground splines, and the 
whole mechanism runs in an oil bath. The control is 
actuated, through a central hole in the shaft, from a 
ball-ended lever moving over a dial seen on the left of 
the illustration. This lever has three positions which 
set the clutch into either continuous-running engage- 
ment, a non-repeating stroke engagement, or a safe 
position in which the fly-wheel runs idly. Adjustment 
is provided for fine top-dead-centre stopping. The end 
of the main shaft, which protrudes from the cover of 
the control casing, is adapted for the attachment of a 
roll-feed drive, if required. The circular object partly 
visible to the left of the flywheel guard is a window show- 
ing the level of the oil bath in which all the major com- 
ponents are immersed. Below this window is a Yale- 
type lock for securing the hinged door giving access to 
slide and its adjusting device, and still lower is a 





freight cars, will amount to 47 million dollars, 





stroke-counter having white figures on a black ground. 





The motor is controlled by start-and-stop push buttons. 


The in the base recess closes the operator’s guard 
and e the clutch. The guard is interlocked with 
the clutch mechanism and remains closed while the 


press is in operation on either the continuous or the 
non-repeating cycle. For loading, an ample front 
opening is provided. When the ram is stationary the 
guard shutter is retained in the wer position, while for 
normal tool setting the whole of the guard folds back 
out of the way. "No hand manipulation of the guard is 
required for normal use of the press, the shutter bei 
closed automatically upon depression of the i 
This leaves the operator with both hands free but, 
should he attempt to prevent the shutter from clos- 
ing, the clutch will not engage. guard can be 
adapted for automatic feeding if desired. 
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eccentiic disc splined on to the main shaft. The stan- 
dard stroke is 24 in. for the 12-5 ton press, the dimen- 
sion increasing for the larger presses up to 44 in. for 
the 60-ton press. The position at the end of the stroke 
can be adjusted, to accommodate different depths of 
die, by 1} in. for the smallest press up to 3 in. for 
the largest press. This adjustment is made by a screw 
having an Acme thread, situated in an oil bath inside 
the slide; the screw is not subjected to offset loading 
due to variation of the angle of the connecting rod 
since it is retaiaed in a fixed sleeve. The amount of 
slide adjustment is indicated on a graduated dial, which 
is a useful feature for tool setting. A top tool-knock- 
out is fitted, and the tool clamps are of square-lipped 
formation and are renewable in the event of wear of 
the tool-spigot hole. The slide assembly is not visible 
in the illustration since it is covered by the hinged door 
mentioned earlier. The brake-adjustment knob is 
locked by a key, the brake being automatic in opera- 
tion. A false bolster is provided as a standard fitting. 
The fixed bolster has a central rectangular hole measur- 
ing 74 in. by 5 in. for the smallest press and 12 in. by 
10 in. for the largest one, the intermediate presses 
having holes of proportionate sizes. The depth of 
throat, measured from the centre line of the slide, is 
5} in. for the smallest press and 11} in. for the largest 
press. The maximum daylight, with the slide at its 
top position and with full adjustment, is 9 in. and 
124 in., respectively, for these two sizes of press, mea- 
sured from the top of the false bolster. All these 
dimensions are for the standard models, but can be 
varied within reasonable limits to suit individual 
requirements. 





TENDERS FOR PUBLIC WORKS 
IN MEXICO. 


Ove South American correspondent informs us that 
the Institute of Inter-American Affairs are working 
closely with the Mexican Ministry of Health and 
Public Welfare in the construction of water works, 
sewage-disposal works, health centres and related 
projects contributing to the health of Mexico, on which 
6,000,000 pesos are to be spent in the next fiscal year. 
Firms interested in the sale of equipment related to 
this type of construction should address their inquiries 
to Dr. Antonio Cachon, Jefe de Compras, Secretaria de 
Salubridad y Asistencia Publica, Paseo de la Refore y 
Lieja, Mexico, D.F., and/or to Ing. Miguel Gleason 
Alvarez, Direccion General de Control de Adquisiciones, 
Secretaria de Bienes Nacionales e Inspeccion Adminis- 
trativa, Calle Moneda 14-15, Mexico, D.F. The 
construction of a special workshop in San Luis Potosi 
for the repair and maintenance of the new Diesel 
locomotives recently purchased in the United States 
is planned by the National Railways of Mexico. The 
project is scheduled for completion before the end of 
this year and will cost approximately 1,000,000 pesos. 
Firms interested in supplying equipment for this type 
of maintenance shop should contact Sr. Rudolfo Flores, 
the purchasing agent for the National Railways 
of Mexico, Bolivar 19, Mexico, D.F. The city of 
Orizaba has announced a public-works plan which 
includes the enlargement of the city’s water system, 
and repairs and additions to its drainage and sanitary 
systems. Further details can be obtained from the 
President Municipal of Orizaba, Secretaria de Recursos 
Hidraulicos, Ayuntamiento y Balderas, Mexico, D.F. 





ILLUMINATION DESIGN CouRsES.—The fiftieth Illumi- 
nation Design Course organised by the Lighting Service 
Bureau of the Electrical Lamp Manufacturers Associa- 
tion will begin on Monday, October 13, at 2, Savoy-hill, 
London, W.C 2. 





INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
—It has been decided that a Convention arranged on 
similar lines to those followed in the past will be held by 
the Incorporated Municipal Electrical Association in 
June, 1948, in spite of the fact that, before that time, 
control of the electricity-supply industry may have been 





vested in the new British Electricity Authority. 
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CATALOGUES. 


Aluminium Alloys.—Oomprehensive data on the com- 
position and physical and mechanical properties of the 
wrought and cast alloys in the Hiduminium range are 
contained in a brochure issued recently by Messrs. High 
Duty Alloys, Limited, Slough, Buckinghamshire. 


Water-Power Plant.—Messrs. Gilbert Gilkes and Gor- 
don, Limited, Kendal, have sent us a catalogue describing 
their reaction-type water turbines, impulse wheels, 
governor gear and other equipment employed in hydro- 
electric power plants. Illustrations of typical installa- 
tions are given. 


Re-Melalling White-Metal Bearings.—An instruction 
card, or rather an operational sheet, covering the opera- 
tion of re-metalling connecting-rod ends and bearing 
shells with Hoyt’s Number II Alloy, has beea issued by 
the Hoyt Metal Company of Great Britain, Limited, 
Deodar-road, Putney, London, S8.W.15. 


Melting Furnaces.—Messrs. Birlec, Limited, Tyburn- 
road, Erdington, Birmingham, 24, have issued a folder 
dealing with Birlec-Tama induction melting furnaces for 
aluminium and light alloys. These furnaces are available 
in a wide range of sizes, from small bale-out types to large 
tilting furnaces for ingot production. 


Gauges.—A catalogue illustrating a range of gauges and 
equipment for checking internal and external plain and 
threaded work produced on an interchangeable basis has 
been received from Messrs. Alfred Herbert, Limited, 
Coventry. Comparison charts of effective-diameter toler- 
ances and limits for shafts and holes are included. 


Automatic Lathe for Small Paris.—A detailed and well- 
illustrated leaflet has been received from Messrs. A. CO. 
Wickman, Limited, Tile Hill, Coventry, of, a sliding-head 
precision automatic lathe designed for the production of 
parts not exceeding 0-080 in. and 0-10 in. in diameter, 
for steel and brass, respectively. The length of the part 
varies according to the particular operation required, 
viz., turning, threading, drilling, reaming or slotting by 
saw; the maximum length is 1} in. 


Bearings for Rotating Parts.—The Anti-Attrition Metal 
Company, Limited, Woodland Park Works, Maidenhead, 
have sent us an illustrated booklet entitled ‘“‘ Some 
Notes on Bearing Loads and Lubrication,” and giving 
an instructive account of the conditions obtaining in 
lubricated bearings for rotating parts. It has been 
written by Mr. Robert Livingstone, A.M.I.E.E., 
A.M.1.Mech.E., and is of general application. Copies 
may be obtained by responsible persons on application 
to the firm. 


Rolling Mills and Wiredrawing Machines.—A tri- 
lingual catalogue, in English, French and Spanish, 
entitled ‘‘ Robertson Products,” has reached us from 
Messrs. W. H. A. Robertson and Company, Limited, 
Bedford. It illustrates and gives an outline descrip- 
tion of the wide range of machines made by the firm, 
including hot and cold rolling mills in great variety for 
sheets and strips, tube rolling mills, wire flattening mills, 
foil rolling mills, rod and wiredrawing machines, flatten- 
ing, trimming and shearing machines, etc. 


Window-Fitted Ventilating Fans.—An illustrated leaflet 
received from Messrs. Vent-Axia, Limited, 9, Victoria- 
street, London, S.W.1, describes in detail three types of 
electrically-driven fans for direct attachment to the glass 
of windows, skylights, etc. The smallest size, for 
domestic use, will displace 8,000 cub. ft. per hour; the 
next size, for offices, etc., will handle 20,000 cub. ft. 
per hour; while the largest fan, for industrial pur- 
poses, has a capacity of 40,000 cub. ft. per hour. All the 
fans may be run off ordinary lighting or power circuits, of 
either alternating or direct current. 


Chains for Power Transmission.—The Renold and 
Coventry Chain Company, Limited, Didsbury, Man- 
chester, have recently issued a booklet, Ref. No. 316/211, 
entitled ‘“‘ Renold Chains for Adaptability and Versati- 
lity.” A feature of this publication, of which copies are 
available on request, is the large number of clear illus- 
trations of applications of the firm’s various types of 
roller chains, the examples ranging from simple chains 
of } in. pitch, to four-strand triplex chains of 1} in. pitch, 
transmitting 800 h.p. Applications of larger chains, up 
to 34 in. pitch are also illustrated. 


Position Controllers.—Messrs. Evershed and Vignoles, 
Limited, Acton-lare Works, Chiswick, W.4, have issued 
a catalogue dealing with their position controllers. These 
instruments are suitable for operating remote mechanism 
over distances ranging from a few yards to a quarter of 
a mile, and comprise a hand-operated transmitter 
electrically connected to one or more electric motors, 
known as slave units. Any movement of the trans- 
mitter handle causes a proportionate movement in the 
slave unit, and this, in turn, can be used to operate 
engine throttles, cooling louvres, large radio condensers, 
etc. The position controller may be wound to work 
on direct-current voltages from 20 volts to 50 volts, the 
current varying from 0-5 ampere to 2 amperes. 
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N. E. Rambush, of Stockton-on-Tees, Durham. (2 Figs.) 
November 11, 1944.—This invention is a device for the 
intermittent cyclic feeding of measured quantities of 
pieces of solid material into a receptacle, such as charges 
of fuel to a water-gas generator. An advantage of the 
invention is that material is automatically screened at 
the latest point before it is fed to the receptacle, thus 
delivering material of the proper grading free from 
smalls. Pieces of solid material, such as coke, are fed 
from a chute 1 on to a mechanical vibrating screen 2 
driven by a motor (not shown). Tailings from the screen 
are led away by a chute 3, while the lump material is fed 
to the hopper 4 of a measuring device leading to an outlet 
funnel 5. This is closed by a flap 6 pivoted about a 
shaft 7 and provided with a counter-weight 8 on a lever 9 
connected by a link 10 to one arm of a bell-crank 11, 12. 
The other arm of the bell-crank is tripped at the end of its 
opening stroke by aslide valve 13 operated by a hydraulic 
ram 14 sliding in a cylinder 15. The slide valve 13 closes 
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the inlet end of a charging hopper 16 mounted above the 
furnace 17 and closed at its lower end by an outlet valve 
operated by a chain passing over and connected to an arc- 
shaped lever. This lever is operated by means of a 
hydraulic ram 22 moving in a cylinder 23. An arm 
mounted on the shaft of the lever 11, 12, operates a valve 
passing compressed air or steam to a flexible pipe con- 
nection 32 leading to a pipe 33, to keep the working sur- 
faces of the valve 13 clean. The screen may be driven 
either by an electric motor, in which case its circuit will 
be interrupted as required, or by a power-driven shaft 
having a mechanical coupling which can be disconnected. 
In the operation of the device, assuming the valve admit- 
ting fuel to the furnace to be open, material will pass 
from the charging hopper 16 into the furnace 17, during 
which time the valve 13 will be closed. As soon as the 
period of time allowed in the cycle for the discharge of 
the contents of the chamber 16 into the furnace has 
elapsed, the fuel-admitting valve will be raised by means 
of the chain connection, due to the operation of the 
hydraulic ram 22. The valves are interlocked, either 
mechanically or hydraulically, so that the valve 13 
can only open after the fuel-admitting valve has been 
closed. (Accepted June 14, 1947.) 


MOTOR VEHICLES. 


587,306. Hydraulic-Brake Adjuster. Automotive Pro- 
ducts Company, Limited, of Leamington Spa, Warwick, 
and L. C. Chouings, of Leamington Spa, Warwick. (4 Figs.) 





December 11, 1944.—The invention ensures that, on 
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release, the brake shoes are only just out of rubbing 
engagement with the drum. The brake consists of 
cylindrical rotating brake drum 9 closed by a circular 
backplate 10 which is secured to the axle casing. At it, 
lower part it has a pair of pivots upon which are mounted 
curved brake shoes 13 which are of T-shape in crogg 
section and which carry linings to be pressed against the 
brake drum 9. The shoes are engaged at their upper 
ends by a spreader 17, the shoes being drawn inw } 
when the brake is released, by a pair of coiled tengign 
springs. In order that this retraction shall be only jagt 
sufficient to bring the linings out of rubbing engagement 
with the brake drum 9, the spreader incorporates a self. 
adjusting stop which automatically compensates for the 
increased clearance which would ordinarily occur as the 
linings wear during use. The spreader 17 consists of 
fluid-pressure cylinder 20 whica is closed at one end by q 
wall formed with a lug slotted to receive the web of one 
brake shoe. The cylinder 20 extends through an opening 
in the backplate 10 and is retained in engagement with 
the backplate by a clamping plate which presses against 
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the backplate, and frictionally opposes the sliding move- 
ment of the cylinder 20 with a resistance which is large 
by comparison with the force produced by the pull-off 
springs. The cylinder 20 is thus located sufficiently 
firmly to resist rurning vibration, but is able to re-locate 
itself from time to time under the forces produced by 
application of the brake. Through the clamping plate 
extends a lug with a fluid connection leading into the 
working space of the cylinder 20. A piston 29 having 
packing cup slides in the cylinder 20 and has as its outer 
part a cylindrical spigot which is slotted to engage the 
web oftheshoe 13. The cylinder 20 is enlarged internally 
to form a tapering surface and an enlarged bore. An 
annular stop 35 is secured in the enlarged bore and forms 
a steady for the outer end of the spigot. The spigot ig 
engaged by a split ring 36 which acts as an automatic 
clearance adjuster. The ring 36 is tapered to mate with 
the tapering surface of the cylinder and is normally a 
relatively tight sliding fit on the spigot. A clearance 
space between the ring 36 and the stop 35 determines the 
normal “ off” movement of the brake shoe. (Accepted 
April 21, 1947.) 


MISCELLANEOUS. 


587,056. Bottle-Sterilising Machine. 5S. Briggs and 
Company, Limited, Burton-on-Trent, Stafford, and G. H. 
Bowen, Burton-on-Trent. (2 Figs.) November 10, 1944, 
—The machine is for the continuous sterilisation of 
empty bottles, and consists of a straight horizontal 
chamber a provided at one end with an entrance and 
at the opposite end with an exit. The chamber is carried 
with its base spaced from the ground by a support d andis 
divided by transverse partitions e into three zones, two 
heating zones g and a cooling zone i. The partitions are 
provided with openings in line with the entrance and 
exit. Another opening k is provided between the lower 
edge of the partition e and the base of the chamber a. 
The empty bottles m are conveyed through the chamber 
by an endless-band conveyor n carried by end drums 0 
at opposite ends of, and outside, the chamber. The upper 
part of the conveyor n conveys the bottles through the 
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entrance, the partition openings and the exit, and the 
lower part of the conveyor returns at the underside of 
the chamber. The zones are heated by steam, circulated 
through paths formed in part by the zones g, moynted 
on the upper side of the chamber a. A conditioning 
chamber p contains steam nozzles s and supplementary 
heaters ¢. Steam from the nozzl¢s is delivered by a fan @ 
from the conditioning chamber to the first heating zone 
and after passing over the bottles m in that zone flows, 
through the opening k beneath the partition e to the 
second heating zone, where the mixture passes over the 
bottles in that zone before returning to the conditioning 
chamber through a duct r. A damper controls the flow 
of the steam from the fan g to the zone g. Outlets for 
condensate are provided in the base of the chamber 
below the heating zones. In the cooling zone i, nozzles w 
spray water on to the bottles, the nozzles being supplied 
from pumps z mounted outside the chamber a. (Accepted 
April 11, 1947.) 
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